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(a) cis-2- [ * ^?V\ -lH->f 
y^>K— ^-1, 3 (2H) -^^©^ 

(250mg, 1. 5 lmmo 1) ©tK^K (4ml) M N ^®L+J y ?A (3 7 
5 5mg, 2. 7 2mmo 1) , x^^M'-^/W^ K (3 6 4mg, 
1. 66mmol) ^Mx-fr* Lgm^^^tttti 

U cis-2- [ (2-tFn^>^o^V) T^/V] -IH-^y-f 

10 3 (2H) -v 5 ^-^ (2 9 1. 6 m g , 7 5%) £#7c 0 

(b) { t r a n s -2- [ — { 5 — { ;V) 
is # v^*r is/Is) *3-jVT%ls<D&&L 

*6fc0»j6 4O (a) ©^ClCTHfe^^ot fcfcU ft%mW\Z.MM 
4 0 2 Vftft 4 - ^ 3vV- 1 H— f ls^/—A>- 5 -;t-/J^^V^c 0 
15 (c) {trans-2 - [ (4-/f/V-lH-^y^/-;V-5-^;V) 

g*»ffl^T, Sfim>T {trans-2- [ 

y— ^-^riy] i/jr n-^l/As} *<5-A/7%ls (5 3. 8mg, 0. 
2 0 7mmol) <D 2 -7° n/V — )V (lml) lM-fi»-C?xf;V 
20 ^-x/V (2 4 9 M 1, 0. 2 4 9mmo 1 ) £*Px.fc 0 1 K^«Sr 

{trans-2- [ (4 3vV- 1 H— Y l/^J—)V- 5 -WVV) 

n^^r vvW ^ 5; 1/ • (49. 4 m g , 81%) Sr#fc 0 

IR (neat) cm" 1 ; 2 9 2 9, 1 5 0 8, 1 2 5 9, 1 0 8 0, 8 
25 10. 

6 4 9 

{ t r a n s - 3 - [ (4 1 H — f >^V-^~ 5 — f yV) 
(a) 1 - >>7; v^^ n^fV- 3 - ty©^ 
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llll^T, g.mz.&\f^X2-*s#u^*±>- 1 (5. Og, 0. 

0 5 2mol) ©15%-N, N- f^*^A7 5 KtKSSK (60ml) [d, 
i^bTV-T-^ix (4. 1 7 g, 0. 0 7 8m o 1 ) , ->7V|^ V <7-A (6. 
7 7 g, 0. 1 0 4mo 1 ) Sr^Dx., 1 0 0°Ci: Lfc 0 3 SiS^RSr* 

/mm^^xmta) xmm, 1 -^y^ p^f-y- 3 (345. 

4mg, 5. 4%) =Sr#fc 0 

(b) cis-2- [ (3-tKn^-»yp^^) — 1 H — i 

10 y^^K^-Z^-l, 3 (2H) ~i?3r>(D&l$ 

S*#HMl% ^a(-joV^Tl-v/T7 (10 0 

mg, 0. 8 12mmol) Cfh7tKP77> (2ml) «y 
g^i.T/l^-^A (92mg, 2. 44mmol) W$HLfc 0 5 H#M 

Rmmmi-7K *mti-bv v^mm, i^mmm^ mmmw&zmz. 

15 1 M-Ii - i/xf ;Vx-r ;l/ (9 74/j 1 , 0. 9 7 4 mm o 1 ) ^nXL7t 0 

cn^«j£?»LT#bfbfcM^7XW (4mi) iLmmzx^mx vvj* 

(2 0 2mg, 1. 4 6mmo 1 ) , x F^r^/^x^7^;W 5 F (1 9 6 
mg, 0. 893mmolKT-feh^hy/Mlml) &Mx.fc 0 2 1 0#W#, 

(*nntfvW*/^g^5vl^tti) "CfilSU c i s-2- [ (3-fc 
Fn^^n^ =^vvV) 7^/1/] -1H-- fy-fyF-;V-l, 3 (2H) - 
(8 3. 5 m g , 4 0%, v-X : hy >-X = 1 2 : 1 ) =§r#fc 0 
25 (c) (trans-3 - [ (4-^f;V-lH--f y^7^-5-^;U) 

H»J6 4 0 (a) ®^{c:2iCTSJS^tf^ofc 0 TrfcU fcB^^Hife 
M4 0 2 -e#/c 4 -/^/l-- 1 l/jf*S—A>- 5 -t-;V^^fe 0 

1 H — NMR (CDClg) 6 ; 1. 04 ( 1 H, m) , 1. 26 (1 
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H, m) , 1. 4 7 (1H, m) , 1 . 5 9 ( 1 H, m) , 1. 7 4-2. 
10 (5H, m), 2. 5 1 (3H, s) , 2. 5 5 (2H, m) , 4. 
54 (1H, m), 7. 11 (1H, d, J = 9. 0Hz), 7. 2 3 (l 
H, d, J = 9. OHz) , 8. 0 2 (1H, s) . 
5 mMM 6 5 0 

{c i s-3- [ (4-^f;V-lH-^^7- /V- 5-^/1/) t^rv'] 

(a) c i s — h^ri/J/^ D^ty^;Vjj?7 5 K *5J;t>* 

t r a n s - 3 -> b^fi/v^ n^f-^AotfT 5 K©£^ 

io mmmm%T, mmz.&^x3-* h^v-^n^rvvio^t^v^ (1. o 

g, 6. 3 2mmol, ^ : b7^ = 4 : 3) © Y/V^l/ (20ml) 

tftft^/V (9 0 2mg, 7. 5 9 mm o 1 ) £JP;i, 5 0°CtLfc o 2 
B#W#, T^fSfcofefcfcN, N-^f^A7$ P (4i) Srinx./Co 1 
«BEat3ffiL#btb^i£©^nn^A (2 0ml) »JS«: N gfflfcT 
15 ISfnT^^T-^nn^/^^ (15ml) [C^TLfco 1 9» SiS 

$774- (?uu*/VJ±/^$ /—ivx-m^) tfiL, c i s-3-^ 
^n^fy^#7 5K (3 6 4. lmg, 3 7 %) *3 £Xl t r a n s - 
3-* h^>^P^i^#/I^T5: K (2 6 1. 3 m g, 2 6%) §r#/t 0 

20 (b) trans-2- [ -1H- 
3 (2H) -i/$-y<D&J$ 
»|6 4 9 (b) ©^tfe^2(itTSJS*fT*ofc 0 

(c) trans-2- [ (3-t Ko ^r^^ p^^vvP) - 1 H 

--^y-fyF^V-1, 3 (2H) 

25 SifH^T, -4 0°C^*5V^T t r a n s - 2 - [ (3-* h*i/i/?v^ 
*r->M ^^)V\ 3 (2H) -i?3r> (10 0 

mg, 0. 3 6 6mmo 1 ) (2ml) 3 ^fr?" h V 

tf A ( 2 4 7 m g , 1 . 6 5mmo 1 ) ^15-^77^- 5 ( 3 2 7 n 1 , 1. 
6 5 mm o 1 ) ®^op^> ( 2 . 7 m 1 ) &?£&#o < !9 $TF Lfc 0 10 
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lM-fy/a^y-^nn^^ytl (1. 10ml, 1. 10 
mmo 1) ?ITLfc 0 lR#ffl!fK ^t#SL2. 5 B#^#^ 0 °C t Ltz. 0 £b 

mm u# ti^as^ ^ y * 7^nvF^7^ c^^f - 

5 tfttnftb, trans-2- [ ( 3 - t Kn^r^ n^V/V) 

- 1 H— Y y-f > 1, 3 (2H) -Vjrl/ (6 3. 2mg, 6 

7%) &#fc 0 

(d) {c i s-3- [ {A-t^jV- 1H — fy^/- ^-5 — f/V) ^ 

10 »!!6 4 0 (a) O^i^CTS^mofCo TcfcU tH^^HiS 
0i]4 0 2 T*#fc4 -y 1 T 5 

(e) {c i s-3- [ (4-^^- lH-f^Y-;^ ^=*r 

m^wm%Ts mmzts^x u i s -3- [ (4-y^-iH— r 

15 —/V-5-^/V) ^-^-v'] ^n^^v//W ^f;V7$y (2 5. 8mg, 0. 

0 9 9 5mmol) (D2~^xi^J~;V (1ml) f®&\^ lM-iS-^xf 
^rn^yV (119/tl, 0. 1 1 9 mmo 1) &Mz.tc 0 1 Kl&Wfc 

lcis-3- [ (4-^f;I/-lH — t^r^] ^ 
20 n^^r^W ^W^-Iit (2 1. 8m g, 7 4%) £#fc 0 

1 H — NMR (DM SO- O 6 ; 0 . 9 3 ( 1 H , m) , 1.11 
(1H, m) , 1. 2 8 (2H, m) , 1. 6 7- 1. 7 8 (3H, m) , 

2. 02 (1H, m) , 2. 1 1 (1H, m) , 2. 37 (3H, s) , 
2. 69 (2H, m) , 4. 03 (1H, m) , 7. 14 (1H, d, J = 
25 9. 0Hz), 7. 26 (1H, d, J = 9. 0Hz) , 7. 86 (3H, 
b r s. ) , 8. 01 (1H, s). 
MMM 6 5 1 

trans-N- {4- [ ( 1 4 - * 1 f > 
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S*#I»T\ m^K^^XmMM4 1 2T*#fc trans — N, N-v^f- 
7V-N- {4- [ ( 4 1 H-^ JV- 5 — fyV) xr^r^ 

O'sW} 7^©-ttfi (1 0 Omg, 0. 3 2 3 mm o 1) ON, N- 
5 K (2ml) h y =r.^T 5 ^ ( 1 1 2 ju 1 , 0 . 

5 8 0 7 mm o 1 ) „" ±^fbTir^/V (25. 2/il, 0. 3 5 5mmo 1 ) ^iOx. 
fc 0 SfeiCMJrc^/l/r^^ (0. 4 2 0mmo 1) , mtT±^/U 

(0. 3 5 5mmol) ^P^fc 0 2 fflfL £M§»7.kW n n 

10 fctj) -eflRKU trans-N- {4- [ (l-7W-4-^f;V-lH- 
V^-Vl/- 5 -< OV) t^r'>] v^P^rv^W -N, N-v^^vVT? ^ 
(20. lmg, 20%) £r#fc e 

IR (neat) cm -1 ; 2937, 1705, 1508, 1252, 9 
3 5, 8 14. 
15 MMM 6 5 2 

t r a n s - 5- { [4- V* n^^V] ^ 

v-} - 4 1 H— T *y#9—A<- 1 

»#HMT, 0°Cfc*5V^r«^l4 1 2t#fc trans -N, N-^^ 
sU-N- {4- [ (4-^f/V-lH-^>fy'^-5-^;l/) 
20 P^;H7^C-«(10 0mg, 0. 3 2 3 mm o 1 ) ©Tir h y 
(2ml) SftfZl, h y ^J^T $ V ( 1 3 5 m 1 , 0. 9 6 8mmol) , ^ 
p n (37m 1, 0 . 4 8 4 mm o 1 ) SrADx., 1 5 Wk^.U l^U 

L/Co lBtnt, $f>l-MJxf;V7 5y (0. 6 4 6mm o 1) , * n n « 
(0. 4 8 4mm o 1) SriP^fc 0 1 B$|H& % ^bp^A (2ml) £r 
25 iPx.fc 0 ^b(c3B#W#, Rj^«Sr»«7X»b^aa^ATttaiL, 

!)*^7a^pvf^77^ P p*^v^ * y -^T?-^tti) -efts 

U t^jV t r a n s - 5 - { [4 - (v^ fv^T 5 /) n^i/jV] Jr 
- 4-^/V-l H^^y-;V-l-*M>i/Wf (38. 7 
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m g , 3 6%) £#7t„ 

1 H-NMR (DMSO- d b ) 8 ; 1. 2 2-1. 4 7 (4H, m) , 

1. 84 (2H, m) , 2. 05 (2H, m) , 2. 21 (6H, s) , 

2. 26 (1H, m) , 2. 39 (3H, s), 4. 00 (3H, s), 
5 4. 17 (1H, m) , 7. 38 (1H, d, J = 9 . 0Hz) , 7. 85 

(1H, d, J = 9. 0Hz) , 8. 4 8 (1 H, s) . 

mmm 653 

{c i s-l-^/V-3- [ (4-^^V-lH— f •y?l/—;\'-5-y(;V) 

10 (a) pt^vP c i s - 3— > h^->v'^n^drf->'^7/V/^drv'ix— >. 

US p^/I/ t r ans-3-y n^fy*;^>^^ h0A,| 

SHf»[MT\ -5°C^*5^T^^y-^ (30ml) \zmt^~JV (11. 
3g, 0. 0948mol) £ 2 O^ltt^o < <9 ?&TLfc 0 15^ 3- 
^b^^P^^/^yf (5. 0g, 0. 03 16mol, 

15 7^ = 4 : 3) <D*fi;—/l' (30ml) 1 5#;Wf TSSTLfco 2. 

*7A^pvf^7^ (^^v/iM^^-c^ai) till, 

20 c i s ^3-^ f (3. 0 6 7 3 g, 56 

%) &£t>V5W t r a n s -3-j* h n^f-^/VzJf^v-l/— V 

( 1 . 5 8 5 9 g , 2 9%) £#fc 0 

(b) ^5VV 3-* h^V- 1 -^^-S/^p^f-^^dfVV— h© 

25 Slif #H^T> - 7 8 °C^*5V * 5vV c i h^Wn^f 
y*/VJJ?^^lx— b (1. 80g, 0. 0 1 0 5 m o 1 ) ©Tb7tKn77> 
(3 6ml) Mt2M-yfyA^ y/nW5 KSSSS (7. 32ml, 
0. 0 146mmol) «rl5mtlTLfc e 3R#Rfl#, 3 ?W ( 4 . 
4 5 g, 0. 0 3 1 4mmo 1 ) ©7f7t Kp77^ (9ml) 2 0 5} 
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5 ^^->^^7K>^1>— h ( 1 . 8 9 8 5 g, 9 8%, 4:1 (D&&#&&Wo) £ 

(c) t r a n s-3-^ b 1 ^Asis? n^^y^/V^Sfe©^ 

10 ^^77^^W— b (1. 9835g, 0. 0106mol, 4 : 1 ©il-gMW 
<D*9J—A> (16ml) ffl&\ZL s 2M-jkWbfcV (16. Oml, 

0. 03 19mol) &1]QK_fc 0 1 B#^ s 5 0°C£Lfc o £ 3 I$|f0«, 2 
M-Tkl&ffcyf- *.M<jgft (0. 0 2 1 3m o 1) &M%.ft 0 1 B#M, ig^zk 
^Cj;!9pH=4~5iL^pn jfr^A -c^ffi U »S fc&zlcJSlEI&v ^ ? A 

15 t?ftjft Lfcc &WLJ±mm U# b ftfc&Si * is V % 7^^ovf^77 

Le^,|l#:t r a n s -3-^ h=*r^- 1 - p< n 
(1. 178g, 6 4%) > 5?BISi:Uci s-3-^h^>-l-^f;V 
^n^fy^/Kyi (4 6 9. 2 m g, 2 6%, 3 3%-trans-3 

(d) trans-3-7< b d rv / - 1 - ^ f ;^>y p ^^ff y*;V*T 5 V<D 

m^mmnr, gififc&V^T t rans-3-* h^v'-l-^yPv^p^ 
^fy^/^Vi (4 7 0mg, 2. 7 3mmo 1) OWny (10ml) ^ 
25 t-fe WteJ-*— A- (3 9 Omg, 3. 2 7 mm o 1) , N s N ~ ^ ?< ^A^/V 
(4 ft) SrJD^. N 5 0°C<bL7t o 6«flK 10 0°C£Lfc o 
R#IB&, ifrfb^-yP (1. 6 4mmo 1) fciiftlLfco 2«, MEEftliL 
#^fc«SO^ap*M (10ml) «£\ SitfcTteftT^-T-* 
nn*M»S (10ml) tlflfco 2 9#^fL 5 0°C£Lfc o 9ffl^. 
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fifMU t r a n s-3-y h 1 fflsi/jr P^M^jfr/VtfT % K 

(3 8 9. 8 m g , 83%) £r#fc 0 
5 (e) 2- [ {Z-*y*i/-l-*?-A,*/9xi^%sA,) y^/l/J -1H- 

-Y y-Y y f—as— i , 3 (2H) -i/ty©M 

Mi6 4 9 (b) ©#fefc5pCTaS&frfco;/t„ 

(f) 2 - [ (3-tFn^-l-^^P^->;V) *3vl/] -1H 

-yy^yF-;v-i, 3 (2H) -e?^y©^ 

10 MMm 6 5 0 ( c ) ©^feltfll CTKJS&frfto fco 

(g) (ci s-l-y^/V-3- [ (4-/f/U-lH — 

»J6 4 0 (a) <Dj7m-mCT5Ll&*ftft<>fc 0 fetch, 
0IJ4 0 2 T*#fc 4 -y ^yV- 1 H — f •yW—A'- 5 /V&JE^fco 
15 IR (neat) cm- 1 ; 2 9 2 1, 1 5 0 8, 1 2 2 1, 9 4 1, 
8 16. 

mmm 654 

trans-2, 2-^3^-5- [ (4-^f;V-lH-yy^;V~5 

20 (a) 2, 2-v^9vV- v-^ n^rf-y#/V/J^ h V J>V<D&1& 

y (5. Og, 0. 0 4 0 3mol) ON, N-^f;V*M7U' (3 0 
m 1 ) ifrffcT 9 A (2. 37g, 0 . 0443mol) <7)7.k#fl£ 

(10ml) , v^T>-« y (3. 1 5 g, 0. 0 4 8 3mo 1 ) 
25 (2 0ml) «TU 7 OtJfcMLfco 2B#HB^ BOfrM^Kicl^ L^x 

(4. 0 3 3 g, 6 6%) £#fc 0 
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(b) cis-5-tFo^>-2, 2-i?t fvV •> ^ n -Jr f > jd /V M =- h 
y /V©^ 

»»HM~K 0°CK$o^X7mit*Vmi-YV (1. OOg, 0. 0 2 
6 5mol) (D^;^ (4 0ml) 2, 2 - >M 5 y 

5 =^>-#/Vfc b (4. Og, 0. 0 2 6 5 m u 1 ) <DJ-?/—j\s 

(30ml) »»cSr#5T Lfc„ l Wm&, £ h fc7fc*fls# Vmi~ V V tyJ* ( 0 . 
0 1 3 3 mo 1 ) ZMtL, liafc#£Lfc 0 4 5^f^ HJSItfefSfP^T V 

^ - ? a*^^*.*^ y ? j -^mmmmLfco # ^ntc?K w^zK-e 

g^^^-cl^m) "efifMU c i s - 5 - 1 Kn^>- 2 , 2 - <?yl^>* 
p^^f-^/l/#= h y ;v ( 3 . 0 5 5 0 g , 7 5%) £#fc 0 

(c) trans-2, 2-^f^-5- [ (4-/f^-lH-^^ 
— 7V-5-^/V) ^y n^f-^/V^^ h y/^©^ 

15 g5lS#ffl$0\ l»t©trans-2, 2-S^?vV-5- [ (4- 
^ 3vV- 1 H-4 V*fV~—A<- 5 Or**/] o^^^*yVsi?= h JJ 

/M 5 0 0 m g , 3. 37 mm o 1 ) (D h /V^> (12ml) 88£i£ 9 0 
7y^fVyMJ-n-^;>^7t7y (1. 05g, 4. 05mmol) 
<DWK^ (5ml) M^lTb, inV^T^J|^4 0 2Tl#fd4-p<^- 1 

20 H— --f y — A— 5 -^--/^ (5 0 7mg, 3. 5 4mmol) £r3JP?U 10 

lg^>W^7A^Pvh^77^^ (^^y/iM^^-e?t£B) T 

25 ft®, trans-2, 2-^f/l^-5- [ (4^f;V-lH-^f^/- 
A-5-^/V) ^i/] h y/V (351. lmg, 46 

%) Sr#7t 0 

IR (neat) cm" 1 ; 3 1 7 6, 2 9 5 4, 1 5 0 8, 1 2 2 3, 1 
0 9 4, 9 4 5. 
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nnm 655 

trans - 4 - ^ 5 - { [3- ( 1 -^f-jU- 1 -r_ hnxfyl/) ^ 

(a) cis-3- (l-^f;v-l--fnxf;i/) ^^n^fy- 

5 trans-3- ( 1 1 -= b nxf;V) p^df-f-y — 

2*»H^T\ 0°CiC:|o^T3:iifcien<D3 - (l-^;V-l--fpxf 
/V) ->^n^=Srf-y V (1 . 6 8 g, 9. 0 7 mm o 1 ) <D*9 J—fb (1 7 
ml) (3 4 3mg, 9. 0 7mmol) ^Di 

10 fc 0 4 5#&, SiS»^fD^T>^x:t>A 7 Jc^^o^fc^, ^ * ./ ~;V 

*7^p^f^77^ (^^f-^/fi^K^^-cjSa) -CttRKU c i s- 

3- (l-^^-l-^fPxf;v) v-^d^^y-;V (4 9 9. lmg, 
15 2 9%) *3«fc0« t rans-3- (1 -J-^jV- 1 — = h u^-=f-;V) %/# P-vdf 
t;-^ (2 5 9. 6mg, 15%) , H'fe#:^#3 (55%) 

(b) trans-4-^^-5- { [3- ( 1 f-As- 1 - = h Pxf 

6 5 4 ( c ) ©^rfemip DTK&Stfr&o fc G 

20 IR (neat) cm -1 ; 3184, 2931, 1533, 1508, 1 
22 0, 951, 845. 

■mm 6 5 6 

cis-4- [ (7-^f/V-lH- Y^V— — 5 — f /V) t^v'] v^o 

25 (a) 4-T5/-3, 5-^/f;V7iy-;V©M 

*/V;7 T—M&1r bV iffflk (5. 7 8 g, 2 5. Ommo 1) ©7jc^ 

ft (2 0ml) fcffiffltEW-MJ?A (1. 9 0g, 2 7. 5 mm o 1 ) ©tM8$£ 
(4ml) &jjp£fc 0 ^©ii^llt (5. 1ml) i/K (3 0g) ©Aofc 
^^ilTU 2 0^ra*^*T?^aLA?Si L7C 0 3, 5 -Vtf-As? 
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x./—A< (3. 0 5 g, 2 5 Ommo 1) \Z.-ft&A\tf- VV (5. 5 0 g, 1 

3 8mmo 1 ) (DABl$ (3 0ml) , (2 0 g) %Mx.XW$ffik^ * 

^}-TA^<HfTLWofc 0 M4^\ZXimmW:W^ 6 5°C-7 5°C^ii 

mu h v v & a 6. s g , 9 6. smmoi) z^momm 

S^irlCfctK 4-T5/-3, 5-^f/V7x;-;V (2. 4 6g, 7 2 
%) Sr^fc 0 

(b) gM[4- (rtf^T?/) -3, 5-^^^^^] 
4-T5 7-3, (1. lOg, 8. 02mmol) 

10 ©iixf;k (20ml) IiIlCt°l)^y (3. 30ml, 40. 8 

mm o 1 ) N 4$ 7 Xg^ (1. 90ml, 20. 1 mm o 1 ) 7 0 °Ct 

lB#fHH*#Lfc 0 ^H^HLfc#{^^f->- (6 0ml) £71P;lT b b h *Jt Lfc Q 5 
Sis ftflfrTS ft* [4- (TtW^y) -3, s-v^gvi^^ 

— 7R] ( 1 . 6 9 g , 9 6%) £#fc D 
15 (c) ^(l-TW-T-^^-lH-'f^^-e-^) © 

M [4- (7WT5y) -3, 5-^f;V7i^] (1. 69g, 
7 . 6 4 mm o 1 ) ©gf^c^vV (26ml) |«i-»SM ( 2 . 20ml, 
2 3. 3mmo 1 ) , <? F77*Wy^^7*a $ K (1 2 4mg, 0. 3 
20 8 3 mm o 1 ) , gffife* (1. 50g, 15. 3 mm o 1 ) , M^-T V 

75/V (1. 34ml, 9. 97mmol) %W,WtX 4 0#^MM$ft Lfc 0 

n-rh^77-f- (•^^rf-^/S»3i^= 7 : 1-5 : l) fCTf#», v 5 ^ 
25 ^A-^-^/Hc-CSfc^-rS^fcJCJ;?)!^ (l-7W-7-^f;V-lH- 
>f ls#-S— }V- 5 — f/V) ( 8 7 5 m g , 4 9%) £#fd 0 
( d ) 7 - ^ ^/V- 1 f >-£'V'-A<- 5 /V©^J5£ 
gflg (l-7tf;l'-7-^f;V-lH-> 5— f/l/) (8 5 0 
mg, 3. 6 6mmo 1) <D^ $ J — ;V-T V y K Kp77^ (1 : 1, 7. 4 
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ml) f£m\Z.2Tti-fcWkV (3. 7ml, 7. 4 mm o 1 ) 

5 ^=10 0 : 3) ^T|fMi-5r^^il9 lH-^y^/V- 
5 A- ( 5 0 5 m g , 9 3%) £#fc 0 

(e) c i s-4- [ ( 7 - ^ f ;V- 1 H-f y^/-^- 5 -f/t/) ^ 

3 2 3 ( a ) -C#fc 2- (trans-4-t Ko^'>^ n^i/ 
10 ;V) -1H— f y-fV^y-yV-l, 3 (2H) (12 3mg, 0. 5 

0 2mmol) © f;l/xy^| (3ml) t7-yf;V-lH-{y^/V- 

(lllmg, 0. 74 9mmol) , ->77^f ^FU-n-7 
(2 2 6 /i 1) SrJpfcTl 0 0tk:T3 ^P H m#Lfc 0 ^J±T?§ 

15 SSSlEET^^S^Lfeo nt3 0%^W5y-x^7-/^t (4 
ml) ^BtT3TOD|l5lLfc 0 i/y*«7^nvb^7>f- 
nn*M/^/^/7^-7*=7 : 1 : 0. l) ^Tfif$i-f5 r 
c i s-4- [ (7-yf;v-lH-^fy^7-;v-5-^/v) f 
drf-VT?^ (7 0mg, 5 7%) £#fc D 
20 IR (neat) cm -1 ; 1508, 1163, 1016, 953, 94 

1 , 9 2 4. 

n»j6 5 6(Djj ; mmzxKJt^n^\ &Tt*ta«6 5 7<D#&tto 

Sr^fifeb^o {H U 3-^^7^/-yv?rJg^^Mv^7h 0 
HifeM 6 5 7 

25 c i s-4- [ ( 3 - ^ f /v- 1 H-^ yyy-;v- 5 --f ^) ttf] l/Jru 

IR (neat) cm" 1 ; 1 5 0 4, 1 4 4 8, 1 3 4 8, 1 2 1 3, 1 
205, 1066, 810. 

mmm 6 5 8 
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c i s - 4 - [ ( 4 , 7 - ^ f 1 H-^ >^V-/V- 5 ^v^l 

(a) mm (l-T-fe^-4, 7 -v^tM^- 1 U-4>^^-7V- 5 — f 
/V) 

5 2, 3, 5- YV *^7^y-/\s&mMm^X, mM®\2 a) , b) 

?iWCT^SrfTV^Lfc« [4- (T-fe^/VT^/) -2, 3, 5— }> 

/V] (4 1. 4g, 0. 17 6mol) OftSxf/l/ (600 
ml) ^S^MzkSM (49. 8ml, 0. 528mol) . ff77"Wy 
^e-r>A^p * K (2. 85g, 0. 0 0 8 8mo 1 K »7J V <7 A (3 4. 
10 5 g , 0. 3 5 2 m o 1 ) % M$ftk4 VT^/l' (3 0. 7ml, 0. 229 

moi) zmwiaz-r 4&?mMmMffii,it 0 mu^mhtcm^Rj^w^^^, 

T«£f^feLfCo aSSrh/^^ v^^/i^-vvk * ^y^WHTJK&Sfc 
#U @M (l-Tir^A—4, 7-^^-lH-^y^/l/-5-f 
15 /V) (2 0. 4 g, 4 7%) ^fc5fcoV>TteT««rW*U v- 

7 J* #W b ^7 7 ^ - tT^^ft >-ii3-f^= 1 : 1©77^ 
5/3 M (4, 7-^f/V-lH-^7^-5-^/V) 

(6, 7 - ^ 1 H->T 5 - ^f/u) ©jS^fe ($J 1 : 1 , 7. 
1 g, 2 0%) %fet>*t#fc 0 
20 (b) 4, — (y<yy—;l/-5-$— ;V(D&$, 

» 7-^f/WlH-^7^;-;V-5 — fAO 

(2 0. 3 g, 8 2. 4mmo 1) ®/^7wV-7h7t Fn77> (1 : 1, 
17 0 ml) jgJfcfclfcftT 2 N -TjcBMb y 9^ AjdcJ&ifc (85 ml, 170 
mmol) SriDiTMt3 0«#Lfc o f&MteT^~?A7}<^»S 

25 M^^^TtttHL, mu&mfc-vwtu wstr v y ^a^t 

mm U Mj±T?g»W*bfc 0 Tiz h = f y Mzx V *A>-7fflfrtZ Z.k\z.£ 
•3 4, 7 - v/^ f ;v- 1 H-^ y^/^- 5 - (13. 0g, 97%) 

(c) c i s-4- [ (4, 7-5^5vV-lH-^^/-;V-5-^) Or 
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MMM 3 2 3 ( a ) 2- (trans-4-t Kn^v">^ n^^r V 

/V) -lH-^y^y^/-;V-l, 3 (2H) (I2 3mg, 0. 5 

0 2mmol) (D h^>&Wi (3ml) \ZL4, 
5 — /V (12 2 mg, 0. 75 2 mm o 1 ) , ->7y^fvy h 0 - 

n-7¥/^*7V (2 0 1mg, 0. 7 5 0mmol) ^Pitl 0 0°Ct 
T 5 Bf K*#Lto ®JETi£g££®*U ^ n n *7VA^«f£t 1 N- 7 .kg£{b 

^ h y>7 a*?£»t» u Tt«^w* Lfc D n r 1 3 0 %^ ^ 

7;y-x^; (10ml) £7JP^T 3 B^JPi^Kl Lfc 0 

10 ^*Lfc=^}^ 0%^W^-x^;^-;« (10ml) £JP^T 

(^pn*^V^ 7-/^/7^^T*=l 0:1:0. 1) }CTltli-r<5 
^ (££9 c i s-4- [ (4, 7-^f;V-lH-^y^V-5-^ 
/U) ^P^fyX^ (5 4mg, 4 2%) £#fc 0 

15 IR (neat) cm -1 ; 2927, 1676, 1201, 1136, 1 
0 0 1, 9 4 9. 

mmm6 5 9 

c i s-3- [ (4-^oc-6, f — < 

20 (a) 6 , 7 - *J**?JV- 1 H— f ^^/—)V- 5 -tf— 7KD^J& 

B£B* (4, 7-^^-lH-f^/-/K 5-^7V) tfffift (6, 7- 

^^-ih-> o?*s<-a>- 5— r/io (om&m mi-.i, 5. 3o g , 

2 6. Ommol) ©p* ^ / -A- (30ml) jg^fc^T 2 N-zKB^fc 
A 7 M« (28. 6ml, 57. 2 mm o 1 ) »X.T^TT 1 . 5 B#»# b 

25 fee ISfn^T>-^^>>^zK^^«-ft^\ SM^^7H^Tffiai1-6it 
(Cct V 4, 1 U-jlsp-S—A"- 5 7l-£: 6, 7-^^f/V 

- 1 h-^t 5 -^—^<om^a (4 . 3 1 g , 100%) &r#fc Q 

:©MtrF7t Kp77^ (2 0 0ml) % N-^P^^|7^ K 
(1. 74g, 13. Ommo 1) »X."C 5 0°C^T3R#F B 1WLfc o Tkfclfe 
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MZ.X 3 0gfc}f 1"S r <t (C J; «9 % 4-^pp-6, 7-^f;V-lH-^y^ 
(4 4 0mg) ^^5^©«^MffiT^*L^^, 
5 J/!J^;V*5^nvh^77-f- (-x^rf- >'/»-'- 2 : 1) 

—/V (980mg, fH . 42g, 56%) £r#fc 0 
(b) cis-3- [ (4-^nn-6, 7 - ^vl/- 1 H~4 y&y*—;V- 

10 HMJ 3 8 5 ( b ) -e#fc 2- (trans-3-t Fn^-^ 

;V) -lH-{y^^^-l, 3 (2H) -v^^- (2 4 6mg, 1. 0 
0 mm o 1 ) (D h Acc^^t (4ml) 4 a P - 6 , 7 1 H 

/U-5-5t— ;l> (19 7mg, 1. OOmmol) % *sT J 
yM)-n-^fM^7^ (349mg, 1. 3 0mmo 1) ^MtlO 

15 0°C^T3. 5l*KJ»#Ufco MJET«£^feU ^nn*;^-CtMtl 

0%^W?y-x^;-;l«« (5ml) ait2»WLfc 0 & 

J—)\>/T^*:=-T-fo= 7 : 1 : 0. 1) SCT»M1~3 - £ \Z. £ «3 c i s 
20 -3- [ (4-^PP-6, — f >-^y-^-5— f/V) * 
3ri/] ^P^fyj^ (19 mg, 7%) 

IR (neat) cm" 1 ; 2 9 3 7, 1 4 7 3, 1 3 5 2, 1 2 9 6, 1 
074, 995, 933. 
HMI6 5 8W^felc!pCT^&^fT5feV\ J^T^i-^WJ6 6 0, 6 6 1 
25 ©fc£4fe&<kfifcLfco 
^KgM 6 6 0 

c i s-3- [ (4, 'y?"/— A*- 

IR (neat) cm -1 ; 2 9 3 1, 1 5 2 3, 1 4 5 0, 1 3 5 6, 1 
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323, 1099, 1001, 937. 
MMffl 6 6 1 

trans-4- [ (4, 7 - >M 1 H-4 >?*S*-A>- 5 i>T* 

5 IR (neat) cm' 1 ; 1 5 2 5, 1 2 2 7, 1 1 0 9, 1 0 8 6, 9 
41, 937, 850. 

mmm 6 6 2 

c i s-N- {4- [ (4, 7-^f;V-lH- f ^V-/V- 5 -^/V) ;^ 
^rv-] v-^n^iWW -N, N-^W5>©^ 

10 6 5 8 -C#7t c i s - 4 - [ ( 4 , 7 - ^/U- 1 H 

-5-^) t^i/] ^Dr^dMJ-VT^V (lOOmg, 0. 386 
mm o 1 ) t7)^ * J -M$m (2ml) Id 3 6 %/JvW y (161/1 1 , 

1. 9 3mmol) iWtffLt *£~>7/**ffctf??* 

th!J!?A (51mg, 0. 7 7 1 mm o 1 ) % » (110/il, 1. 9 2 

15 mmol) SrJq^TSa-Cl 80#W»b^ o SS#*T^ */-/P£fit«U 
^ a p jfc,W» - l N-7»fl^ h y <7 A7Xlt?«^.tPx.s * C2 n ^/V A-Cttffi Lfc 0 

/T>^~77]<-= 7 : 1 : 0. 1) ttftll, c i s-N- {4- [ (4, 7 
20 -'^f/v-lH- fi/^V-vv-s — </V) Istu^l/M -N, 

N- f/l^T ^ (77mg, 6 9%) £#7c 0 

IR (neat) cm -1 ; 1 5 2 5, 1 3 2 7, 1 2 2 7, 1 1 0 9, 1 
0 3 2, 9 3 5. 

Wj6 6 2<DjfmimZXfcfc&??ts:\,\ J^TfC^-f ili 6 6 3, 6 6 4 
25 <Dfc&ys&&)$Llt 0 ffiU WJ6 6 0«c i s-3- [ (4, 7-^ 

HJfe^J 6 6 3 

c i s-N- {3 - [ (4, 7-v^5vb- lH-^y^/- yV- 5— < )V) 
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^P^i/;V) — N, N-^f^7?y 
IR (neat) cm" 1 ; 2 9 3 5, 1 5 2 2, 1 3 2 3, 1 0 9 9, 1 

0 0 7, 9 4 9. 

mmm 6 6 4 

5 c i s-N-^y^-N- {3- [ (4, 7-^f;V-lH-^^7^ 
-5— YAO v-^n^-dr^/H T ^ > 

IR (neat) cm" 1 ; 2 9 3 5, 1 5 2 5, 1 4 5 2, 1 3 5 6, 1 
3 2 3, 1 1 9 6, 1 0 9 7, 1 0 0 7, 9 5 3. 

6 2©#fefclpCT£jft£*T&V\ mT^1-|l«j6 6 5 (Oft&tfa 
10 ^^Lfc 0 
«{M 6 6 5 

c i s -N — <>Z?JV-N- {4- [ (4, 7-^f;V-lH--fy^;l/ 

IR (neat) cm -1 ; 2931, 1523, 1450, 1442, 1 
15 323,1101,937. 

mnm6 6 2 (Dimmer Kfo%ftft\,\ ^r^titwee 6,667 

©^»^cL/c Q {B.U »J6 6 lTr#7tt ran s-4- [ (4, 7- 

20 mmm 6 6 6 

trans-N- {4 - [ (4, 7 ^A— 1 H-^V^/-^- 5 

/v) jfrsf-s/] ^p^v'/W -N, N-^f-;>7?y 

IR (neat) cm -1 ; 1 5 2 0, 1 4 5 0, 1 0 9 3, 1 0 5 5, 1 
036, 95 3, 928. 
25 UMn 6 6 7 

trans-N-^/P-N- {4- [ (4, 7-v^3VV-lH — i^/#^S 

IR (neat) cm -1 ; 1525, 1452, 1325, 12 0 1, 1 

1 0 3, 9 4 4. 
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mmme 6 8 

c i s-N- {4- [ (4, 7-^f;V-lH-' f>^^-/U-5— ( Jl>) * 

6 5 8 T*#£: c i s - 4 - [ ( 4 , 7-v^ ?vV- 1 H ->f ^^V^/P 
5 tti/] ^n^fyj^ (lOOmg, 0. 386 

mm o 1 ) ^fls&Sls&T 5 KjgSft (2ml) m hV ^^VVT 5 > (108 

At 1 , 0 . 7 7 5 mm o 1 ) , y°u tf^Vgt ( 3 2 p 1 , 0 . 4 2 9 
mmol) , l-a^vv-S- ( 3 9vKT 5 7 7°n tW) -j&^aj?^ 5 
F-£SI (8 3mg, 0. 4 3 3mmol), 1 — fc Kn^ri/^yy* MJ/y' 
10 — yl/ (5 8mg, 0. 4 2 9mmol) £JUI»;tT^-? 2 0 B#Kfl|# Lfc G 

7t 0 v'^^ovF^y^ (^Da^V^^y-^=l 0 0 : 2) £ 
TltMt, c i s-N- {4- [ (4, 7-^f/V-lH-^y^-;V-5 
15 — f/V) i^P^^/P} /D^y7-; F (1 34mg, 10 0%) ^ 

IR (neat) cm" 1 ; 1 6 4 1, 1 5 4 1, 1 5 2 4, 1 3 2 5, 1 
128,110 3,943. 
Mf!l6 6 8<D#fefcim£TKJ&&fTftV\ »Ti^t«6 6 9©M 
20 £~£j$Lfc 0 {IU HI^j6 6 0T?#fcc i s-3- [ (4, 

H»J 6 6 9 

c i s-N- {3- [ (4, 7-^f/^lH^y^Y^-5 — f/1/) 

25 IR (neat) cm -1 ; 1639, 1541, 1522, 1323, 1 
101, 100 3, 949. 

H»J6 6 8(D%m^CXR!fc%ff?£\,\ UTfc7jk-tmMM6 7 0©to£& 
&"£j&Lfc 0 fit, HM?iJ 6 6 1 l?#7t t r a n s - 4 - [ (4 , 7 -i?* 3vP 
- 1 H — VsfV—fl'- ^n^fyT^Wfcffl^ 



WO 02/100833 



PCT/JP02/05609 



317 



tc 0 

MMW 6 7 0 

trans- N- {4- [ (4, 7-i?f?jU- 1 H~4 >^V— 5 -4 



5 IR (neat) cm" 1 ; 1632, 1537, 1525, 1325, 1 
20 0, 1111, 108 2, 943. 

mMm 6 7i 

c i s-N- {4- [ (4, — fy^/-;P-5-^f;P) tf- 

10 MMM 6 6 8 -C#fc c i s-N- {4- [ (4, 7 ->>^ 1 H — f >^ 

)/— /V- i/9u^i/M ^pa"V7 5 F (116mg, 0. 

3 6 8mmol) ©7f7tKn77« (5ml) t**^ U 
=-?7J* (7 0mg, 1. 8 4mmol) ^iDtT5«fiaMLfco ff7t 
Kn77>10ml^MTt|?Ui o iWftTfcT* (76^ 1) N 4N-7X 

15 mt-r v y v^mm ( 7 6 /* i ) , * (230^1) &Ji?w££^< #p>itk 

j££#lkL7t D -Iry^f h5i§&fxV\ «J£T«£^*U ««l£#fc 0 # 
^jf^y •frJffrJ/n^ h?774 (9nxiifrA,J±/*9 ;—fr/T^~Tik 
= 7:1:0. 1) tJlTSfStL, c i s-N- {4- [ (4, 
H — fy^y-;>-5— f^) ^-^^] ->^t3^'>/W -N-7°ntV^T^^ 
20 ( 6 4 m g , 5 8%) £#fc„ 

IR (neat) cm" 1 ; 1 5 2 2, 1 3 2 5, 1 2 3 2, 1 2 1 3, 1 
105, 939, 920. 

»J6 7 1 V^mcm^Xfxfottft^\ KTl^f»j6 7 2<D4t&W 
Sf^j5icbfc 0 ffiU i»J6 6 9T*#fcc i s-N- {3- [ (4, 7 - 

25 1 K-4 ■y*fv*—}V- 5 ->T/>) ttiA u^i/jv} -/pa>7 5 K 

6 7 2 

c i s-N- {3 - [ (4, 1 H-J>?^—/1>- 5 — 1 ?V) Or 
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IR (neat) cm -1 ; 1 5 2 4, 1 4 5 4, 1 3 5 6, 1 3 2 3, 1 
099, 1003, 951. 

%&f$Lfr 0 |IU Il||6 7 0t1lfctrans-N- {4- [ (4, 7-v= 

mmn 6 7 3 

trans -N- {4- [ (4, lH-^^/-;V-5->f 
yl/) t^fi/] ->^n^^v7V} -N-y°n t°/KT ? > 
10 IR (neat) cm-'; 1525, 1327, 1200, 1107, 9 
4 1. 

mmm 6 7 4 

2- {c i s- 4 - [ (4-^^-lH-f^7-;V-5 — f/V) ^ 
i/1 */W^*/M — 1 H — i y >f ;x K— /v— 1 , 3 (2H) -v^^gd^ 
15 H»!|4 0 2 T*#fc 5-t K*^- 4 -*?-/l>- 1 H — f y^V-/U ( 2 . 
96g, 20. Ommol), MMM^tL 323 (a) 2- (trans-4 
-tFP^f^n^/P) - 1 H--f y^>' K-/V- 1 , 3 (2H) -v^ 
>• (4. 90g, 20. Ommol) , MJ7x=M^7^y (5. 77g, 

2 2. 0 mm ol) , f F7tp'n77^ (120ml) ©JI^fC^T* v> 
20 ^y^ntV^^dr-yiz-h (4. 8 5 g, 24. Ommol) 

3 0^«^#^LT«»Lfc o M^Iif, 1 N-7j<m^ h y !7 
AtR^S (2 0 0ml) M&T^nn/JvW* (120ml) t? 3 Ettttl L7h 0 

dfcWt) £ v' 'J 7J ^>7J 7A^vF^77^ - (— ^f->-/Wrc^-/V= 2 : 
25 1~1 : 1) tWSitia^tSU 2- {c i s-4- [ (4-*9vI/ 
-1H->T^)/-/W5-^;V) J*"^] v^n^vvW - lH-^y-fy 
K-/V-1, 3 (2H) (1. 7 6 g, 2 3%) &#fc„ 

NMR (DMSO-d 6 ) 6 ; 1. 4 5-1. 7 2 (4H, m) , 2. 0 
3 (2H, d, J = 14. 1Hz) , 2. 5 5-2. 6 7 (5H, m) , 4. 
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05-4. 17 (1H, m), 4. 59 (1H, s), 7. 16 (1H, d 
J = 9. 0 Hz), 7. 19 (1H, d, J = 9. 2 Hz) , 7. 7 5- 
7. 88 (4H, m) , 8. 03 (1H, s) , 12. 85 (1H, s) . 

mmm& 7 5 

5 cis-4- [ (1, 4-^^-lH-^^V-A--5-^/k) ^v<] 



(a) 2- {c i s-4- [ (1, >^^-;P-5~4 
)V) Jr*V] i/^D^i/;W -lH-^y^fy^V^-l, 3 (2H) -v* 
^-y*5«ttJ?2- (cis-4- [ (2, 4-^f;I/-2H-f^Y^-5 

10 -^/V) ^v-] v-^a^^/P} -1H-- fy^y^V^-i, 3 (2H) 

l»! 6 7 4 c i s - 2 - [4- ( 4 - ^ ?vV- 1 H — f Is^S—As- 

5-^VM-^) v-^n^^^/l^] -1H — 3 (2H) - 
^ (7 5mg, 0. 2 0 0mmol) ©^»M7?K (1ml) I 
15 (5 5mg, 0. 3 9 8 mm o 1 ) % 3 7ft^/V (15 

At 1 , 0. 241mmol) &m&M%-X 6 0 °C'C 2 4 Lfc 0 tgftl^-fb 

^77^H^T, — *-y->/BW(^^=2 : 1 ©77^^3^5 2- 
20 (cis-4- [ (1, 4-^^f/V-lH — f :/^V-/V-5--f/P) ^"^ 
-yf u^iy/V} - l h — r y-i >y^~/is- 1 , 3 (2 H) -*?$"y ( 3 
1 mg s 4 0%) £ N -v^ih>-g^^^-yV= 1 : l©77^->3yi^)2 
-(cis-4- [(2, 4-^f/V-2H — f 5 --Y/V) ^-df 

V] v'^p^v'/U} -lH^y^^V-^-1, 3 (2H) (1 
25 3 m g , 1 7 %) £#fc 0 

(b) c i s-4- [ (1, 4->V9VV- 1 H-- f )V- 5 — fyV) ^~ 
^D^ty7;70^| 

2- (cis-4- [(1, 4 - 3vV— 1 H— f W/y-./V- 5 

y^^^r^v} -lH-^y^y^y^-i, 3 (2H) 
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(3 Omg, 0. 0 7 7mmo 1 ) \ZL 3 0 fA^T S J — jvW$L (3 

Y^fyy 4— (^nn*M/^y- )V/TVc=-Ti^=\ 0 0:10: 
1) KUc^SffltU c i s-4- [ (1, 4-^f/l/-lH-^^YwP- 
5 **is] ^n^fyr^ (16mg, 8 0%) 

1 H-NMR (C D 3 OD) 5 ; 1. 68 (6H, m) , 2. 05 (2 
H, m) , 2. 48 (3H, s) , 2. 82 (1H, m) , 4. 00 (3 
H, s) , 4. 43 (1H, m) , 7. 2 0 (1H, m) , 7. 2 9 (1 
H, m) , 7 . 9 4 ( 1 H, s ) . 
10 HJ£0l] 6 7 6 

c i s-4- [ (2, 4-v^9vl— 2H->fy^'-;V-5 — fA>) ^S/] 

HJfc$)6 7 5 (a) Tl#fc2- [cis-4- [(2, 4 -S^gvV- 2 H- 

15 -1, 3 (2H) (I2mg, 0. 0 3 1mmol) |I3 0%^;l/7 

^ y ( 2m l) 2 Rf |j)DlI| L?t 0 MHTl«^^ 

^E-T7X= 10 0:10:1) «fc D U cis-4- [ (2, 4-v^^ 

/V-lH-^y^— — f/V) t^V] ^n^f->T$ V (8m g, 
20 1 0 0 %) ^#fe 0 

'H-NMR (C D 3 O D) 8 ; 1.71 (6H, m) , 2. 04 
(2H, m) , 2. 42 (3H, s) , 2. 86 (1H, m) , 4. 16 
(3H, s) , 4. 16 (1H, m) , 7. 14 (1H, m) , 7. 3 5 
(1H, m) , 8. 0 9 (1 H, s) . 
25 H»J6 7 5, 6 7 6©^|C?DTKfS:mv\ ^TK^-THJfeM 6 7 7 

-6 8 0©^»^cL7c: o 

H»J 6 7 7 

c i s-4- [ ( 1 - 4 - 1 H-^ y^7'-;v- 5 -^^) -fr 
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1 H — NMR (CD 3 OD) 5; 0. 91 (3H, t, J = 7. 3 
Hz), 1. 27 ( 2 H, sex, J = 7 . 4 Hz), 1. 66 (6H, 
m) , 1. 8 3 (2H, qu s J = 7. 4Hz), 2. 0 2 (2H, m) % 
2. 48 (3H, s) , 2. 78 (1H, m) , 4. 34 (2H, t, J = 
5 7. 0Hz) , 4. 4 1 (1H, m) , 7. 16 (1H, d, J = 9. 0 
Hz) % 7. 30 (1H, d, J = 9. 2Hz) , 7. 94 ( 1 H, s) . 

mmn 6 7 8 

c i s-4- [ (2-^;V-4-^f;V-2H- f y^/-;V-5-/f;V) tf- 

10 'H-NMR (CD 3 OD) 5 ; 0. 9 5 (3H, t, J = 7. 4 

Hz), 1. 31 (2H, six, J = 7. 5Hz), 1. 67 (6H, 
m) , 1. 9 5 (2H, qu, J = 7. 3Hz) , 2. 0 2 ( 2 H, m) , 
2. 43 (3H, s) , 2. 8 ( 1 H, m) , 4. 39 (2H, t, J = 7. 
2Hz), 4. 40 (1H, m) , 7. 12 (1H, d, J = 9. 2Hz), 

15 7. 3 7 (1H, d, J = 9. 3Hz) , 8. 1 2 ( 1 H, s) . 

mmn 679 

c i s-4- { (2, 2, 2- MJ 7/V^-n^^/V) -1H 

'H-NMR (CD3OD) 5 ; 1. 67 (6H, m) , 2. 05 (2 
20 H, m) , 2. 5 0 (3H, s) , 2 . 7 9 ( 1 H, m) , 4. 4 6 (1 
H, m) , 5. 12 (2H, q, J = 8. 8 Hz) , 7. 2 3 (1H, 
d, J = 9. 0Hz), 7. 38 (1H, d, J =9. 2Hz), 8. 07 
(1H, s) . 
M1&M 6 8 0 

25 c i s-4- { (2, 2, 2—hV "7 ?VHrxx ^ f-A) -2H 

— ( l/?"/— A— 5— f/V] ^-^r^} v^a^f->T 

1 H — NMR (C D 3 OD) 8 ; 1. 66 (6H, m) , 2. 03 (2 
H, m) , 2. 4 4 (3H, s) , 2. 7 7 (1H, m) , 4. 4 4 (l 
H, m) , 5. 20 (2H, q, J = 8. 6Hz) , 7. 20 (1H, d, 
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J = 9. 3 Hz), 7. 43 (1H, d, J = 9. 4Hz), 8. 26 (1 
H, s) . 

mmm 6 8 1 

c i s-4- [ (3-^n^E— 1 >^V-/V- 5 -^/V) 3r 

5 ^v-] ^^n^fy7;y©M 

(a) 2- {c i s-4- [ (3-^n^-4-^;l/-l-7f7t Kn-2 
H-fc°yV-2 — f;V-lH — {l/tf^J— t^->] v-^n^^fiy 
/I/} -1H — fy^y^/-;V-l, 3 (2H) -v?^(7>£j$ 

HJfeW 6 7 4 c i s - 2 - [4- ( 4 -p< 1 H V^y*-yV- 

10 5 --TAO^v') v^P^vV^] -1H — f y^T^ K-7V- 1 , 3 ( 2 H) - 
^ (3 7 5mg, 0. 9 9 9mmol) O^t^ (3ml) iS$|:2 
N-*»flrt- h y *-M<*JK ( 1 . 5ml) Sr^Tt, *#T£* (36M, 
0. 6 9 9mmol) (O 2 N-T^^T" h V V ( 1 . 5ml) Sr^JP^L. 

2 B#IE*©itt"T?Jt#Lfc„ ffifpffiSfeMMc*-?- h y (5ml) ^qx. 

15 T^/-/V*#&{£j;^£|&*L;fc 0 x-9J—fl, (30ml) *3 «fc p - 

^^^ylx^^M— jXfPtl (3 8mg, 0. 2 0 0mmol) &MjLXWtiMftt\s 
tc 0 2 tWf p - f;l/xy^/^y^-icfi# ( 1 5 2 m g , 0. 8 0 
mmol) eBitIiafflMLfc 0 MJ±T?«3:^£Lg»^l^ 

in*, iN-ts-e»Lt *Ti»u M^hy^^^r^u j^ffT 

20 ^Sr®*Lfc 0 -C^l, (5ml) £r>bnx_ N ^Bt2H 

- 3, 4-v>b: Kat°7y (14 0/t 1, 1 . 5 3mmo 1) % p— YjV^I/X 
jUfr^m-7kfm (3 8mg, 0. 200 mmol) ^Px.T 1 MTXWhf^ 

^=4 : 1) tTJffiffll-t-SrifCj;?) 2- {c i s -4- [ 4 
25 -^f^-l-7f7t Kn-2H-t°y^-2 — f/V-lH — { ^V-^- 
5—4 As) ttis] VP v^i/As) -lH->fy>f^^;V-l, 3 (2 
H) -v^V (16 2mg, 3 0%) £#fc„ 

(b) c i s-4- [ (3-7'o--E-4-^f/l,-lH-^y^ y 5 - 4 
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2 - { c i s - 4- [ (3—zfv*e-4-*7'/l'- 1 -T f7t K □ - 2 H - 
tf-7 y- 2 -sfjv- 1H-4 Zs$y*-;v- 5 --f /V) >t^i/] S/^n^^i/} 
- 1 f y-f 1/ 1 , 3 (2H) -*J*-y (I5 4mg, 0. 28 6 
mmol)©^np^ygS(7. 2ml) |i:MJ7/VtP^ (1. 8 
5 ml) ePitMtt 1 B#|HHJI#Lfc 0 ISfnfiW7j<^T^^#± U StSt^ 

«£teL7c 0 rrt3 0%^ ^/UT 5 / (10ml) 

iT3 B$ WMtfliift L fc D £ ©5& L fc g , ^ JJ # <7VV# 7^n-7b^7 
(^PP*M/^ # S—A'/Tls^r-T^ 1 0 : 1 : 0. 1) ^TMM 
10 fS^ttJ:?) c i [ (3-7^^-4-^^- 1 H-4 >^V— /V 

^P^fyj^y (7 0mg, 7 5%) £r#fc„ 
1 H — NMR (CD 3 OD) 5 ; 1.7 1 (6H, m) , 2. 06 (2 
H, m) , 2. 6 9 (3H, s) , 2. 9 3 ( 1 H, m) , 4. 4 4 (1 
H, m) , 7. 19 (1H, d, J = 9. 0 Hz), 7. 2 9 (1H, d , 
15 J = 9 . 0 H z ) . 

mw\Q 8 2 

4 ~^;V- 1 H-y 5 AstDtetfL 

(a) 1-f b7tKo-2H-t s 7V-2-^;V-5- (ff7tKP-2 
H- t°7 y- 2 — f /l^drvO - 4 - fcT=7V- 1 H — f >^V— 
20 Sdfe#ij6 0 7 (a) 4 -7'n 1 -"7 h 7 I- Ku - 2 H — If 7 >'- 2 -- f /V 
-5- (7 f 7 t Kp - 2 1°7 y- 2 -^;V^v') -lH-^y^/-/V 

(2. OOg, 5. 2 5mmol) N h y r/^vUf^l/l-f ( 1 . 8 3g, 5. 
7 7mmol) , RTfi* 7^7^ ( b V 7i-M77^ I/) /Syx/yA (6 
0 6mg, 0. 5 2 4mmol) ©ll^ll^f/Hy (26. 0ml) i£tM& 

25 5 i$M#i&ift# bfco f f7^ (by y 7 4 y) 

A ( 2 0 2 m g , 0. 171mmol) £il#P L#Pf!fel?5f5T £ b \Z. 3 

#Lfc 0 Si^f;i«Ltl 0%T^^-T7X^O^T»#b, ir^ 
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t K n — 2 H — 2 5 - (rf7t Kn - 2 H- My 2 --f 

/l^^ri/) - 4 - fcf-/V- lH->f ^ ( 1 . 3 5 g , 7 8%) £#fc c 

(b) 4-xf;l/-l-fb7t Kn-2H-t°7^-2— h 

l~rf7t Kn- 2H-bf 7^- 2-^71— 5- (7h7t Kn-2H-k° 
7 7-2-^Maf-» -4 -If— 7V- /V (l. 3 5g, 4. 

1 lmmo 1) ©SRac^V (40ml) t$ffi£ 1 0 %-^°7 v>!7 A/77-^> 
( 5 0 %^7kfe, 5 0 m g ) ^7K*#fflMT, I±7? 6 Lfc 0 1 0 

10 %-/^v ? ?iv / 7J-^> (5 0 6 7 0mg) SrilJD L * b lC 1 . 5 

:e^vI/- l-TF7t Kn-2H-t°7^-2 — f/l^-5- (7f7t Rn-2 
H-t°9^-2-^7^^i/) -lH-^y^/k (1. 4 1g) £#fc 0 
( c ) 4 -ac=P/P- l f i^V-/L— 5 -^--/V©^ 
15 4 - if 1 -7 f 7 t Kp - 2 H - If 7 ^- 2 5 - (7f7tF 

P-2H-bf^^-2— f/V^-dr^) -lH-^y^ N /-7V (1. 4 0g) ^ 
F7tFn7 7 7 (5. Oml) tfc (2. 5ml) ©ffi^$SjfctNi:Bi»U h 
D7;^oSti (10. Oml) ^P^L^jfi-e2. 5 B#ffif*M# Lfc 0 2N- 

20 U 5®, MHllff LTflM^j£#7c 0 v- y 77 ^>77 7A7o^^7*77^ 
pn*;VA/SiiWfUi) till, 4 -m^- 1 f >^V- 
;V- 5 ( 3 1 4 m g , 4 7%) %&&MW-t LT#fc„ 

1 H — NMR (DMSO-d 6 ) 6; 1. 15 (3H, t, J = 7. 4 
Hz) , 2. 80 (2H, q, J = 7 . 4Hz) , 6. 92 ( 1 H, d, J 
25 =8. 8 Hz) , 7. 15 (1H, d, J = 8. 8Hz), 7. 92 (1H, 
s), 8. 7 2 (1H, s) , 12. 69 (1H, br s). 
«4 0 7W^»CT^^t^V>, «T^-r«M6 8 3, 6 8 4 

(oit^tt&f&LtL„ tcfc Lmmm 6 8 2 t?#tc 4 -^;\<- 1 n--4 y^y- 
;v- 5 ~^-7i^jg#^.ffl^/t 0 
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MMM 6 8 3 

4-^^/1.-5- (t°^y 4— ijvjr^y) - 1 H-^yyy—/^ 

X H-NMR (CDC 1 3 ) 8 ; 1. 30 (3H, t, J = 7. 5Hz) , 
1. 6 5- 1. 7 7 (2H, m) , 2. 0 0-2. 0 7 (2H, m) , 2. 
5 66-2. 75 (2 H, m), 2. 9 8 (2H, q, J = 7. 5Hz) , 3. 
14-3. 21 (2H, m) , 4. 23 ( 1 H, m) , 7. 12 (1H, d, 
J = 8. 8 Hz), 7. 26 (1H, dd, J = 8. 8, 0. 92Hz), 
8.0 6 (1H, d, J = 0. 9 2Hz) . 

mmm 6 8 4 

10 5- frir-ZriS) -4-xf;i/- l H-^y^;V 

1 H — NMR (CDC1 3 ) 8 ; 1. 28 (3H, t, J = 7. 5Hz) , 
1. 54-1. 67 (1H, m) , 1. 82-2. 20 (5H, m) , 2. 
82 — 3. 12 ( 6 H, m) , 4. 45(1 H, m) , 7. 07(1 H, 
d, J = 9. OHz) , 7. 24 (1H, dd, J = 9. 0, 1. OHz) , 

15 8. 05 (1H, d, J = 1 . OHz). 

mmm 6 8 5 

4 —4 yy°^ fcT/v- iH->f i/pv—A'- 5 /u©^ 

(a) 2- [!-Tf7tKP-2H-lf7>-2-^;V-5- (ff7t K 
n-2H-t° 7 y-2-^M^» -lH-^y^7-;V-4--f;V] 7°p^° 
20 > - 2 - ^— /V ©-o-J& 

ili6 0 7 (a) 4-7'P^-l-fb7t Kn-2H-t7y-2-^;V 
-5- (7F7tFn-2H-t"7y-2-^W7) 
( 3 . 8 1 g , 10. 0 mm ol) Orf?fcKi377V (50ml) »£r- 
7 8^1^11, 1. 5 7M n-^/W^^ (7. 6 4ml, 12. 0 
25 mmol) MTLfc 0 3 0^1 -7 8t«^ Ti? h ^ ( 1 . 10ml, 
15. Ommo 1) <H9TL- 7 8 °C7? 1 H#^WS# bfc G g?fi£ T'#f-?.g. U 

^ b^iE#p H TOa»L7t 0 l§fn^hry^-'7A7jc»x.-c«^L, 
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w - (-v^f - y/mm^^-cmm) x«mm u 2 - n-Thyt kp-2h 

-h??^- 2 — f/U- 5 - (fb7tKP-2H-t°7>-2-> f/^i^) - 
lH->f W-^-4->f^] (2. 46g, 6 8%) 

5 (b) 4-^y/Pt°^-l-Tf7tKP-2H-t°7y-2-^/W5- 
(Tf7tKn-2H-t°7>-2-^M= 3 ri/) - 1 H-^y^V^/K 
4— T y^ntf/l/- l-fh7t Kt3-2H-t°7 V- 2— f/V- 1 H-^>^~ 

5 

hy V— - [l-xf7t Kn-2H-t°7>--2-^/V-5- 
10 (7 b 7 1 Kn - 2 H - If 7 2 --f ;^;/) -lH-^fy^/-;V-4- 
-Yyl/] r/P^V- 2 ( 1 . 9 2g, 5. 3 3mmo 1) ©x^;^ 

(2 6m 1 ) Oro-^v^A/TJ— tf?^ (5 0 1. Og) 

SrJq*, 6 0°C, 3 0^J£CQ7K*»ffi^TT?5B#P H lWbfc o -iry^f^ig, y 

15 P7f^7^ (--^f-^/M^^-e^m) -cttSlu 4-^y7°n 

l-7h7t Kn-2H-1^7y-2-^;P-5- (7f7t Kn-2H 
-t°7>-2— (W^vO -lH-^^y— ^ (3 0 1mg, 16%) N R 
T/\ 4-^y7 i ntVl/-l-7f7t Kn-2H-t°7y-2-^f^-lH^f 
l/?"S—A'- 5 - J*— 7V ( 5 8 6 m g , 4 2%) £#7c 0 

20 (c) 4-^77ntW-lH — f V^V— 7^- 5 

4--ryy D nfc°/V- l-7f7t Fn-2H-t°7>--2 — f/V-5- h 
7t Fa-2H-fcf7>'-2 — f/l^rvO -lH-^W-A' ( 3 O 1 m g , 
0. 8 7 1mmol) , 4 — f V 7°n tf/k- 1 -T Y y t Kn - 2 H- fcf 

7^-2 ^ (5 8 6mg, 2. 25 

25 mm o 1 ) ©iB^toSrS^ ct n y y ^ (2 6ml) »Ll\ h!)77^n^ 
B* ( 6 . 5ml) x.giTC 4 Lfc 0 H^tWT^IR LTlS 

ttilU »BE*HlLT3fi^c«bSr#^o V y * 7*^77 7A^nv^77 
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y( -y 5 -iT—JV ( 4 3 0 m g , 7 8%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5; 1. 48 (6H, d, J = 7. 2 
Hz) , 3. 59 (1H, sep, J = 7. 2Hz) , 6. 95 (1H, d, 
J = 8. 8Hz), 7. 20 (1H, d, J = 8. 8Hz), 8. 16 (1 
5 H, s) . 

MMM 6 4 0 ( a ) CXR^ff^\ &>T\^1rmMM 6 8 6-689 

<Dfc&va&&&LK. 0 tctdvmmm6 8 5 4 — r yy°n tw- 1 h-^ >- 

Hffiftl 6 8 6 

10 trans-3- [ tfA — 1 H — f y^-J— }V- 5 — f /V) ^ 

IR (neat) cm -1 ; 2 9 3 3, 2 8 6 6, 1 2 3 0, 9 4 3, 9 1 
4. 

mmm 6 8 7 

15 c i s-3 - [ (A--(yy 0 x2\f;v-\u-4>^^-;v-5-^;v) 



IR (neat) cm -1 ; 2 9 3 1, 2 8 6 2, 1 2 2 1, 1 0 3 0, 9 
4 1, 9 0 8. 

mmm 688 

20 trans-4- [ (4 — f V \f;V- 1 H — f V^i/— /V- 5 — f ^ 

IR (neat) cm -1 ; 2 9 3 3, 2 8 6 4, 1 2 2 5, 1 0 4 5, 9 
4 3, 9 0 8. 

mmm 6 8 9 

25 c i s - 4 - [ (4 y h°/l>- 1 H-4 yyV-A— 5 -A JV) Hr*rV\ 

IR (neat) cm^ 1 ; 2 9 3 1, 2 8 6 6, 1 2 2 3, 1 0 3 6, 9 
3 9, 9 0 6. 

m mm q 9 0 
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5 - t Kn^v-- 1 H-- < 4 -jjjlstf— h U ;V©£>J$ 

(a) l-7f7t Kn-2H-t°7>"-2--f^-5- (xb7t:KP-2 
H— ify >- 2 -^ijVisr^y) - 1 H-4 4 -77/V/tf^ by /V 

H»!l6 0 7 (a) 4 -^P^- 1 -r h 7 t Kn - 2 H - t°7 ^- 2 

5 (7h7tFP-2H-k°7^-2-^/Vt^) -lH-^f^ 

y— (763mg, 2. 00 mm o 1 ) N 3 fiW (I) (76mg, 0. 4 
Ommo 1 ) , -77Wht VV&J* (4 1 2m g, 8. 4 Ommo 1 ) , &T>\ 
7f7^f7 (M)7i-M7 7^y) a"7 7^A (2 4 0mg, 0. 208 
mmol) ©IM^^a tf^~ b ]} ^ (10. Oml) ^tiDWTl6^F 

io mmmtWLtc 0 mm, mm^^mnLx±94 b5iiLfc#, Tktmm^ 

f-^/BWfe^^/VCftai) "Cft^U l-rf7tKn-2H-t7^-2 — f 
A— 5- (7h7tKn-2H-f7 7-2-^;vm) — 1 H— 
15 /V-4-7J/V#- b U/V (2 5 4mg, 3 9%) ^It 

(b) 5-t FP^-7-lH--f7^/-/l'- 4-7J/V#-hy/V 
l-7f7t Kn-2H-t°y>-2-^/V-5- b 7 t Kn-2H-tf 

7^-2-^;^^) — 1 H— -Y Z/^fy — /l^— 4 — 77/t^/J?— b y A' (2 2 7 
mg, 0. 6 9 3mmol) O^nn^y (6. 5ml) MWiK b V 
20 n Wife (1. 5ml) ^lltfTL, 5H#f^mt#Lfc 0 

wm^^« L-cisfp«7j<m^ b y <7 i^TR-e P h 7 i-p^m^iatttB u ^* 

/VTi§£H) tHSL5 - 1 Kn^i/- 1 H — < l/^/^/U- 4 -tf^aj?— b U ^ 
25 ( 1 0 8 m g , 9 8%) &#fc 0 

IR (neat) cm -1 ; 3404, 2224, 1147, 937, 92 
8. 

mm 4 o 7 <DjjmcmtxKi&&ftfo\ kti^««6 9 1^^ 

^^L/t 0 tcfcLmmme 9 o-e#^5-t Kn^7- 1 H-- - A*- 
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mmn 6 9 1 

IR (neat) cm -1 ; 2933, 2211, 1495, 1313, 1 
5 2 4 6,9 3 1. 

n»j6 4 o (a) \zmzx5i}&%ft^\ £xr^-rmmm6 92-595 

<Dfc#m%&]$ Lfc 0 fcTc 6 9 0 T*#fc 5 - 1 Kn ^ S/- 1 H — f ^ 

4 b y ;V^)^Mv^c 0 

HJfeM 6 9 2 

10 trans-5- [ (3-T^^n^y;V) -lH--fy^ 
;v_4_^7 7 V^- j, y 7 p 

IR (neat) cm -1 ; 2 9 3 3, 2 2 1 8, 1 4 9 7, 1 3 0 8, 1 
2 4 0, 9 4 1. 

MMme 9 3 

15 cis-5- [ (3-7 57^a^;V) ttis] -lH-^^-;V- 
4-;fr/Vfc MJ/u 

IR (neat) cm" 1 ; 2 9 3 5, 2 2 1 6, 1 4 9 7, 1 3 1 1, 1 
2 4 2, 9 4 5. 

mmm 6 9 4 

20 trans-5- [ (4-7$;^n^i/;V) ^v"] -lH-^y^ 
7V-4-^77V/3<— hU/^ 

IR (neat) cm -1 ; 2922, 2208, 1489, 1313, 1 
2 4 8, 9 3 5. 
MMM 6 9 5 

25 cis-5- [ ttis] - 1 H— f>^-;V- 

IR (neat) cm -1 ; 2 9 2 5, 2 2 1 3, 1 4 8 7, 1 0 5 3, 1 
Oil, 9 3 0. 
mW\ 6 9 6 
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5- (THs<>- 4 — f /t^^r v) -lH-^y^/^-4-W>t^ K 

M1MM 6 9 l -clffc 5 - (t-^Vn 0 ^- 4 ~ l H — T -y?y—tv 

-4-#;V^~MJ;V (9. 2 m g , 0. 0 3 6 mm o 1 ) (D t -zf # 7 — /V 

5 (2mi) mm^ymkij v v j± ioom g ) ^^-tmpu » 

ST 3 0 L fc„ ^ ^ 7 L T MEilH L Tfe^sfe^i 

2 8 %T ^=7*T?»ffi) -X?$tMb 5 - 4 T^^rV) - 1 H 

— (>^y-/V-4-^J^^^ K (2. 5mg, 2 5%) £#fc 0 
10 MS :m/z = 2 7 5 (M+ 1 ) 

WJ6 9 6o^r4fet!iajtt-caS*fr*v\ ^T(^tWl6 9 7©{|^#I 

H»J 6 9 7 

c i s-5- [ t^v-] -1H — <^^/—)V— 

15 4-^W5F 

MS : m/z = 2 7 5 (M+ 1) 
H»i 6 9 8 

2- [4- [ (4-* 1H — t># f S—A>-5-<fA') V^P 

^^r^] -lH--fy^yK-;i/-i, 3 (2H) -^^©-g-fiJE 
20 S*T> WJ3 8 5 (b) T?#fe2- - 
lH-^V^yHl'-l, 3 (2H) -^>- (1. 23g, 5. 01 
mm o 1 ) , Hife^iJ 4 6 9 tilt 4 -j* h =3f 1 H— f l/W—jV- 5 
7^(0. 9 0 6 g, 5. 5 2mmo 1 ) t 9 0%-v'T/ 7 MJ -n-^ 

f;k*7*7> (16 1g, 6. 0 2mmo 1) ^h/ny (2 0ml) "Cfff 

25 u 5 mmmmmhtcc istiLt, «t 1 N-?Mftt b y ? a 

ML, « LT«l£T-C«Sr^*i-S*-e#M«^^, v U 7J 7 A 
^PYf^77^ (n-^f-^/SM^/V^/l, 1 / 1 T^{±|) 



WO 02/100833 PCT/JP02/05609 
331 

m%ft?Z.kX\ 2- [4- [ (4-^b^>-lH-^y^/^-5-^ 
M ft u^iy/u] -1H— f y4 > K— 1, 3 (2I-I) -vof 

^ ( 1 . 2 9 g , liX* 6 6 %) £#fc 0 

IR (neat) cm -1 ; 3373, 2949, 2360, 1697, 1 
5 5 0 8, 1 3 7 5, 1 3 5 0, 1 2 3 8, 1 2 1 9, 1 0 7 6, 1 0 3 5, 1 
0 18. 

mM^mMm 3 8 5 ( b ) t r a n s - 2 - (3-tKn ^v-v-^u^ 

^rvv^) -IH-^y-f >-K-A—l, 3 (2H) -v^^ffi^T, »M6 

10 6 9 9 

2- [c i s - 3 - [ (4-^ h^rv'- 1 H — f V^V — J>V- 5 — f /V) 
i/] i/pv^is/V] -lH->fy^yK- 3 (2H) -v^V 
IR (neat) cm -1 ; 2358, 2343, 1701, 1508, 1 
3 7 3, 1 3 4 9, 1 2 2 8, 1 0 8 7, 1 0 3 3. 
15 mj&W 7 0 0 

N- [c i s-3- [ (4-^ f^-lH-^fyyy-;V-5-^;v) Or* 
5/] ^^n-x^S//U] -N, N-^W^y- lSMfeSO^fifc 
^*T, «|5 8 3«c i s-3 - [ (4-^fJfi/-lH-^y^y 
f/l/j tf-^S/] ^n^fyj^y (lOOmg, 0. 383 
20 mmol) t 3 6%-*M7>ft K (16 0mg, 1. 9 1 mm o 1 ) £T 
tf=f!J/V (2ml) W^;-^ (2ml) IdBiBU »2 0«l, 
v-T / 7K*ik* r J^~)~ h ] .J tyJ* ( 4 8 m g , 0. 7 6 5mmol) kBWt (0 . 
2ml) ^S^5«i*#L7t 0 BU&fciC? n n *//AeDirf)K U 

25 %Mx.mm u « Lxms±Txmm^^^-th*xmcmmn^, 

v-D^W^A^P? }- (^ oa^/l/V^ A/= 2 0/1, 

^pn^A/^y-/V/T^~Tzk=2 0/1/0. 1 Tittti) ^1*®^ 

^f-^«»^T»#, MjET-C«^^1-S*T\ N- [c i s-3- 
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-N, N-^W5 > • lSit (4 3mg, ft$34%) &#fc 0 

IR (neat) cm -1 ; 3600- 2100, 1508, 1380, 1 

35 2, 123 0, 108 9, 1035, 962. 

5 mmm 701 

N -^^- N _ [ c i s-3- [ (4-n^-lH-^^Y^-5- 
4A>) tti/"] v-^n^vyl/] T^V- immM<D&tiZ (a) N- [c i s- 
3- [ (4-* h^>-lH-/r^^-5-f;l/) ^v-] ^a-^> 

10 SStTs HJfeM 5 8 3 T*#fc c i s - 3 - [ (4-^ h^-lH-'f y^V 
— ;V- 5->f7V) sT^iX] ^n^ty7 5y (lOOmg, 0. 383 
mmo 1) £N, N-^^fMMT^ K (3ml) 10K$»U @M (25 
/i 1 , 0 . 4 2 1 mm o 1 ) t h V ^ (107/il, 0. 765 

mmo 1) %M?LX, gtV^T 1 (3- (3 ' - f/f ;l^7 5 /^b 

15 fcVV) ( 8 1 m g , 0. 421mmol) 1 — t K 

o^y/M)7 > /-;V (5 7mg, 0. 4 2 1mmol) ^r^D^T, 
2 l«f#Lfc 0 • 

1 N-zk^ft-t- h y !?^*^RSr*D^T 3 0#jfc#^ ^xf;i/f3|HliHj U 

i^n-r f^77^- (n-^iJ-y/f^^/i^ 1/4 ^nn*/VV^ 
^;-;v=io/K« "T?ffi5&&fi5::i"Cs N— [cis-3- [ (4- 

$ K ( 1 0 6 m g , 9 1 %) £#fc„ 
25 (b) N-^/V-N- [c i s-3- [ (4-* 1 H — --f Wz/ — JV 

-5 — f/V) ^^a^V/V] 75V- littlfcSL©^ 

S*T^ N~ [c i s - 3- [ (4-^ — f 
/V) ^-^-v] n-x^-^yb] 7th75K (106mg, 0. 349 
mmo 1 ) xh7tKn7yy (5ml) t?^fi|L, 7jc^bU 7^!7 ^7^5 =9 
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A (27mg, 0. 6 9 9mmol) *O&ffi4mW0&MfaT-?$bW 

7K^t LT> S»7b7tKn77^'ttLt, tK (6 8/i 1) SriPfcT 
4 N-*SHfc?- h y <> AtK^ (68M) (2 0 0^1) Srin*. 

5 xmwLtz., m^m^^xmBrxmm^^i-mxmcmmm^, 

*^7A^Yf^77^ (Tir K- h y7l-/TV^---T7ic= 1 0 0/0, 
1 0 0/2, 1 0 0/5 X*mM%'ffotc^ jy-fv^^T^—MZ. 
tgL4N-Ii/^#t«eDit, il^g-rsri-e, 
-N- [c i s-3- [ (4-^ h^-lH- f V^^-7V-5— fyV) 
10 S/] v^n-x^rvvV] T^V- 1 (4 0 nig, M 3 5 %) ^#fc 0 

IR (neat) cm -1 ; 3 6 0 0- 2 3 0 0, 1 5 8 3, 1 5 0 8, 1 
452, 1382, 1350, 1228, 1 0 91, 1036. 

mmm 702 

N— [c i s — 3— [ (4—^ h^-lH — f Or* 
15 */] v^'yjV] -N-7°nt>7^©M 

(a) N— [c i s — 3 — [ (4-p< b 1 H->f 5 ->fAO 

g*T, HJfe^J 5 8 3 c i s-3 - [ (4-^h^-lH->f^ 

— 71^-5— f/P) *df-S/] ^a^fyT^y (lOOmg, 0. 383 

20 mmol) N-^f^W5K (2ml) EIIL, 7°nt°tyi 

(3 1 (i 1 , 0. 421mmol) thV oc^yVT 5 V ( 1 0 7 ji 1 , 0. 76 
5mmol) SriPx.T N t^Tl-a:^- (3- (3' -^fyV7^7°n 
tf/>) %;1>&*M % V • 1 ( 8 1 m g , 0. 421 mm o 1 ) M-fcK 

o^^yy'FyTyWL- (57mg, 0. 4 2 1 mm o 1 ) »x..T, I&ffiT 

25 2 4 R^g|# Lfc 0 ?k^M±X, mm^/UX 3 Ulttffi U mt^JVM &&t> 
ft, ISfP«7XT»L, «S7X«-^^^!7A^a^r$t«. MiiLTM 
j±T-Cl«M*-t-5*l:1#«li^^, v^y 7J JfjVft 7^^P"7 ^77^ 
- (^n$M/^/^= 1 0 0/0, 1 0 0/2«) T?*MB[«r?T5 
:^T\ N-[cis-3-[(4-^ h^rv-- 
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M ttiS] is? v*>*i/A''] 'fv^l/Tx V ( 1 4 1 mg, IRJ(S1 1 6%) £r 

(b) N- [c i s-3- [ (4-^ 

5 gf!fT\ N- [cis-3- [ (4-^ h=¥^-lH-^^^y-^-5— Y 
>P) v/^n^^r^] ^p^V75 K (141mg, 0. 444 

mmol) 7^7tKP77> (7ml) T*}£$?U tRS^ U f->7 = ? 

A ( 8 4 m g , 2 . 2 2 mm o 1 ) £;ta;t, 2 B|»«Tt«bfc 0 

*#£LT\ KJSI^7h7tKn77y«UT > 7k (84/il) 

io 4N-*»fct b y $ ( s 4 ^ 1 ) t* (250^ n 

*»7A^P^h^77^- (r* h= N y/V/TV^^T/ic- 1 0 O/O, 
1 0 0/2, 1 0 0/5«) -C»$!SrfT5 rtt, N— [c i s - 3 - 
[ (4-7< h^rV- 1 H—fV^V — 7V- 5 — f 7V) tf-*^] vW] 
15 -N-7°p fcVKT^ (5 7mg, i|X*4 2. 3%) — /k£ Lt#fc. 

IR (neat) cm" 1 ; 2 9 3 3, 2 8 5 6, 2 3 6 0, 1 5 0 8, 
1 3 8 8, 1 3 4 8, 1 2 1 8, 1 0 9 5, 1 0 3 4, 9 2 0. 
*»!l7 0 2 (a) ©MWCt^^V\ gTi^t»j7 0 3, 7 

20 HJfeM 7 0 3 

N-[cis-4-[(4-> h*i/~ 1 H — f 

IR (neat) cm" 1 ; 3241, 2944, 2358, 1616, 1 
5 6 0, 1 5 0 6, 1 4 0 0, 1 3 3 6, 1 3 2 5, 1 2 5 7, 1 2 2 5, 1 1 
25 24, 1101, 1039, 941, 908. 

mmm 704 

N- [cis-4- [ (4-^ Y^r-y- 1 H — i "s^S— A>- 5 — 
I/] yf P-^df- y°p/^^T5; K 

IR (neat) cm" 1 ; 3300-270,2360, 1637,1 
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5 0 6, 1 3 4 0, 1 2 5 2, 1 2 2 7, 1 1 2 0, 1 0 9 5, 9 2 9. 

mm 702 (b) ©#j£tei|i£TKjfc£fTV\ uT\^i-mm 7050ft 

&m&J$L± 0 flU ^»!l7 0 3T'#fcN- [ci s-4- [ 

5 jg#t^V^c 0 
HJfetfJ 7 0 5 

N-^/P-N- [4- [ (4-^ h^-lH-^^/-/l/-5->f;V) ^* 

IR (neat) cm -1 ; 2 9 5 0- 2 3 0 0, 1 4 9 5, 1 3 5 0, 1 
10 290, 1225, 1209, 1021, 970, 923. 

I»J7 0 2 (b) o^rfeiJUpc-cfatSSrffvv J^Ti-^i-*» 7 0 6 ©ft 

##lSr^fi£L^ 0 flU MM 7 0 4T*#fcN- [cis-4-[(4-^^ 
15 HJfefcl 7 0 6 

N- [4- [ (4-p* — ^ n 

IR (neat) cm -1 ; 3 1 5 3, 2 9 3 1, 1 5 0 6, 1 3 4 8, 1 
22 1, 1091, 939. 

20 mmm 700 oxmimzx&fo%tf\,\ gir^-rmmm 707 ©ft##r£ 

-^fifeLfco {S-U »j5 8 5t#fcc is-4- [ (4-^ h^iz-lH-^ 

>^y*-;ix - 5 - a-3rs/| v^p-^ ^rf-^T^ y • — &S£ig©:7 JJ 

V^o 

7 0 7 

25 N— [4— [ (4—/ h^^-lH— fJ^V— /I^-5 — f/P) t^f->] v ^ n 
^^A-] — N, N-v^^/KT^y 

IR (neat) cm -1 ; 2 9 4 0, 2 6 5 1, 2 3 6 0, 1 4 9 8, 1 
3 8 7, 1 3 5 1, 1 2 3 2, 1 0 3 3, 1 0 1 8, 9 3 3. 

mw\ 3 9 1 <^fe2pcT£os<HTV\ ur^i-mmm 708-7120 
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{b&%)%&$.Ltc 0 tz.tcU »4 1 l«c i s-3- [ (4-^A— 
ifefeM 7 0 8 

N— { c i s — 3 — [ (4-^^- 1H— f ls?-S-/V- 5 -4 fr) 
5 S^n-^^/V} -f*^T% K 

IR (neat) cm -1 ; 3278, 3178, 2948, 2865, 1 
6 3 3, 1 5 4 2, 1 5 1 3, 1 2 1 4, 1 0 8 5, 9 5 4. 
HJfefll 7 0 9 

N- {c i s-3- [ (4-^f/V-lH — f^V-vV-5— f/V) ttiS] 
10 v-^n^^vVV} ^>^y75 F 
: 1 9 0 ~ 1 9 3 °C 

mmn 710 

N- {cis-3- [ (4-^^-lH-Y^7-/V-5 — f/I^) Jf^S/] 

15 fi^: 2 4 2-24 4°C 
gSJfefll 7 1 1 

N- (cis-3- [ 1 H-4>?-S—A>- ttU] 

IR (neat) cm -1 ; 3 2 9 7, 3 1 7 2, 2 9 4 0, 2 8 6 5, 1 
20 627, 1540, 1083, 950, 694. 
7 12 

N~2~, N~2~v^9vt—N~l~- (cis-3- [ (4-^5vV-lH 

IR (neat) cm -1 ; 3 2 8 6, 2 9 5 0, 2 8 1 5, 2 7 6 5, 1 
25 646, 1525, 1513, 1216, 1085, 952. 

«M3 9 9 <D]jmKmCXR}fc&ft\<\ UT\Z-7F~tMMm7 1 3 (D 
^Lfcc TtfcU lti7 0 8«N- (cis-3- [ (4-^/1—1 
f^^V^/V- 5-^) v^P-^v^W zfZ^TS. V&WMK 
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m&m 7 1 3 

c i s -n-t/^vv- 3 - [ (4-^/V- 1 H-^^y'->-5-^ f/P) 

IR (neat) cm -1 ; 3 2 7 0, 2 9 3 7, 2 8 5 8, 1 5 1 7, 1 
5 20 9,939,792. 

^Lfc 0 fcfcU H»!l7 0 9-C#fcN- {c i s-3- [ (4-^^- 1 

io mmm 1 1 4 

c i s-3- [ (4-^^/V- 1 H-- Y i^A- A— 5 —f />) ^v-] -N- 

IR (neat) cm -1 ; 3249, 2929, 2863, 2761, 1 
517, 1220, 1091, 937cm- 1 . 

15 mmm 399 (D^m^mzxRit^n^ urK^-rmmm 7 1 5 o^^sr 

•£j£bfc 0 fcTcU «M7 10-e#fcN- {c i s-3- [ (4-^/P-l 

n»j 715 

20 c i s-N- (v^a-O^/W^/V-) -3- [ (4-^f;V-lH— fy^V 

Mb£ : 140~142°C 

9 9<^fe»CTKJ££frV\ KTI^tHti7 1 6(D4t&m%: 
£$thfz 0 tcfcU H»J7 1 l-C#fcN- {c i s-3- [ (4-^A— 1 

umn 7 1 6 

c i s -N-^^vVl— 3- [ (4 - ^f/V- 1 H-^ 5 - 
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IR (neat) cm" 1 ; 3 2 5 5, 2 9 2 9, 2 8 5 4, 1 5 2 1, 9 
41, 746, 700. 

mm 7 1 7 

c i s-N- -3- [ (4-^f;V-lH-^fy^ 

H%M4 1 1 c i s - 3 - [ (4 -ffjl'- 1 H-^T /V- 5 - 

t^v-] ^n^fy7>y (l OOmg, 0. 4 0 7mmol) 

(5m 1 ) fmWZ 2-^on^yX7/V7t K (4 6 /z 1 , 0. 4 0 
7 mm o 1 ) , M (23m 1 > 0 . 4 0 7 mmo 1 ) ^P^^tT? 3 OftMW 
10 lfcH^(4 6/il, 0. 8 1 4mmo 1) , ->7;?J(»^*f h ]} <7 
A (28mg, 0. 447mmol) JtMltX 2 Lfc 0 j&fc, R« 

^W7Ai^PV f^77^- (^ P a^/Vi^/^ ^ / — 7V= 3 0/1 
15 ttj) -CM1-§ri{C^i9, c i s-N- (2^pd^;V) -3- [ (4 

-^f^-iH-^y^y-/u-5-^/v) *J-=^>] ^p^t^r^ (i 

OOmg, 66%) £#7t 0 

1 H — NMR (DMSO-d 6 ) 8 ; 0. 9 3 - 1. 0 2 (1 H, m) , 
1. 15-1. 31 (3H, m) , 1. 69-1. 73 (1H, m) , 1. 

20 86-1. 89 (1H, m) , 1. 9 6-2. 00 (1H, m) , 2. 26 
-2. 30 (1H, m) , 2. 36 (3H, s), 2. 40-2. 48 (1 
H, m), 3. 72-3. 82 (2H, m) , 3. 97-4. 03 (1H, 
m), 7. 10 (1H, d, J = 8. 9Hz), 7. 20-7. 30 (3H, 
m), 7. 36 (1H, dd, J = 7. 8, 1. 4Hz) , 7. 52 (1H, 

25 dd, J = 7. 6, 1. 7Hz) , 8. 0 0 ( 1 H, s) , 12. 86(1 
H, s) . 

MMM7 i 7 <D%m\mcxBLj&%m\ ur^i-mmim 18-7220 

Lfc„ fcfcU HMM4 1 ltlfcc i s-3- [ (4-^^vV- 
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miMn 7i8 

c i s-N- -3- [ 

IR (neat) cm -1 ; 3 2 5 3, 2 9 3 1, 2 8 5 4, 1 5 7 5, 1 
5 21 3,941,786. 

mmm 719 

c i s-N- -3- [ 

1 H — NM R (DMSO-d 6 ) 8 ; 0. 9 0- 1. 0 0 (1 H, m) , 
10 1. 12-1. 31 (3H, m) , 1. 68-1. 71 (1H, m), 1. 
84-1. 87 (1H, m), 1. 95-1. 99 (1 H, m) , 2. 13 
( 1 H, b r s ) , 2 . 2 3- 2. 2 6 ( 1 H, m) , 2 . 35-2. 42 
(4H, m) , 3. 64-3. 72 (2H, m) , 3. 94-4. 00 (1 

H, m) , 7. 0 8 (1H, d, J = 8. 9Hz) , 7. 2 6 ( 1 H, d , 
15 J = 8. 9Hz) , 7. 32 (4H, s) , 7. 99 (1H, s) , 12. 

8 6 (1 H, s) . 

mmm 720 

c i s-N- (2-p< h^t/sO^M -3- [ — O^V* 

—As- 5 -4 As) Hr* 9 s] ^n^fy7 5y 

20 1 H — NM R (DMSO-d 6 ) 5 ; 0. 9 2 - 1. 0 3 ( 1 H, m) , 

I. 14-1. 32 (3H, m) , 1. 69-1. 72 (1H, m) , 1. 
84-1. 87 (1H, m) , 1. 96-1. 99 (1 H, m) , 2. 25 
-2. 28 ClH, m) , 2. 3 6-2. 4 5 (4H, m) , 3. 62-3. 
71 (2H, m), 3. 72 (3H, s) , 3. 96-4. 01 (1H, 

25 m) , 6. 8 4-6. 91 (2H, m) , 7. 15-7. 19 ( 1 H, m) , 

7. 09 (1H, d, J = 8. 9Hz) , 7. 25-7. 29 (2H, m) , 

8. 0 0 (1H, s) , 1 2. 8 6 (1H, s) . 

Mum 7 2 1 

c i s-N- (3-^ h^rv^^vvP) -3- [ (4-^^-lH-^W 
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IR (neat) cm -1 ; 3261, 2931, 2856, 1612, 1 
51 4, 1265, 941, 781. 

umm 722 

5 c i s-N- (4-^ \>**y<y*?As) -3- [ 
H<& : 1 6 4 ~ 1 6 6 °C 

mmm 723 

4-t*^vW-5- [ (c i s-3-fcVSJJ 1 ^ 

10 2/] -lH-'fy^/^v©^ 

s*t, 4 1 1 -e#fc c i s - 3 - [ ( 4 - ^ ^/v- 1 h — r >^v- 

/V-5 — f/V) ^v/| ^n^tVT^ (lOOmg, 0. 403 
mmol) t 2 K (1 8 7mg, 0. 4 4 8 mm o 1 ) 

(10ml) tHj&fcFU iSTMO^W, WV7k*fl5#?* 
15 tf^A (51mg, 0. 815mmol) tf^Bfe (0. 2ml) tt;t, g 

it 1 6 mm&L-tto m-m\^ n p ^^to-t^u i n-*«^ 

20 *7^^o^ h^57-f- (7t h = HJVTy^T^l 0 0/0, 10 
0/2, 1 0 0/4T??gHi) -CW^^T 5 - 1 1\ 4-p*3vV-5- [ (c i s 
- 3 - t°-<IJ iPy- 1 v^*y;V) j*-^] — 1 H — f y&*S<—jV 

(9 1mg, IK$7 1. 2%) ^0fe7W7^tU|fc o 
IR (neat) cm -1 ; 3 1 6 7, 2 9 3 3, 2 3 5 8, 2 3 4 3, 1 

25 508, 1221, 1155, 1095, 985, 941. 
"MMM 7 2 4 

c i s-3 [ (4-yf;V-l-7f7t Kn-2H-fcf7^-2 — T^-IH 

-4y?*S~A>-5->(M 3r*y] ^n^ty7 5y©M 

HWJ4 1 lXWcc i s-3- [ (4-^f;V-lH-^ y^V— 
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jV-S-sfA,) ^p^tVT^ (5 0 Omg, 2. 04 

mmol) ^PP^y (10ml) CiSl, 3, 4-v ? fcKn-2H- 
t°7^ (205^1, 2. 2 4 mmol) t p — hA'^fXsl'ftl'Wt ' t°V 
r>A(5 1mg, 0. 2 0 4 mm o 1 ) &MtlX s Stl^T p - Y;V^7.;V7^ 
5 i-lttft (38 7mg, 2. 04mmol) &]]Qz.fc 0 N-^^-2-t° 
n y V (10ml) ^Pit^iL, 1 7 B#fRU 6 0°CT 3 . 5 

t 8 0°C^1 0«ff#Lfc o HKgLt, 1 N-^c^bf" h y 

10 ->y*W7^^cvh^77-f- (^cn^V 

*9;—As=2 0/1, ^ p n*M/^ ^^77^-7*= 1 0/0. 
8/0. K« Tl*$^T5rtT\ c i s-3 [ 

7t KP-2.H-fc°7^-2-^/P-lH--f ^^-^-5-- f/i^) tt*/] 
^P^tVT^ (6 0 2mg, ft$8 9. 6%) /Vi LT#fc„ 

15 IR (neat) cm -1 ; 2 9 3 3, 1 5 0 4, 1 2 2 2, 1 0 7 9, 1 
03 9, 98 0, 912. 
ISffiftl 7 2 5 

4-*5vV-5- [ (c i s - 3 -bfa U v 5 ^- 1 -^/^^ ^ 
- l-rF7t KP-2H-fc c 7/V-2 — { ;v- l H->f ^lA-/P0>£j5ft 

20 i*T, «J7 2 4t1#fcc i s-3 [ (4-^;V-l-rF7tFP- 
2H-k 1 7^-2- f;V-lH — T — f/U) tt*s] S/jfrn^f- 
fy/^y (lOOmg, 0. 3 0 4mmol) *N, N-^Wth75 
K (3ml) fcjgflFU 1, 4~^v^^> (36/i 1, 0. 3 04 
mmol) £^#y^A (10 5mg, 0. 7 5 9mmol) ^SO^T, 8 0 

25 °CT1. 5B#f!9»bfc 0 iStlbt, *SrAfl^T^nn^At?2Hlttaib 

/kft^A* p-v f7'77.f- (T-fe h - h y/^/T>-^-Tzk= 10 0/0, 1 

oo/2«) TltM^fr?^-^ 4-^^-5- [ ( c i s-3-trn 
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]J i»- 1 -^/Vi"? u^*l/A>) - l-fh7t: Kn - 2 H - >" 

(6 4mg, HX*55. 0%) -/V 

1 H — NMR (CDC 1 3 ) 5 ; 7. 97 (s, 1H), 7. 34 (d, 1H, 
5 J = 9. 0Hz), 7. 10 (d, 1H, J = 9. 0Hz), 5. 66 (dd, 
1H, J = 9. 5, 2. 6Hz) , 4. 0 4-3. 9 3 (m, 2 H) , 2. 66 
(m, 4H) , 2. 6 1-2. 3 9 (m, 2 H) , 2. 4 6 (s, 3 H) , 2. 
2 2 — 1. 9 8 (m, 5H) , 1. 8 6 — 1. 6 5 (m, 8 H) , 1. 54 (m, 
1 H) , 1 . 4 8—1. 21 (m, 3H) . 
10 LC/MS ; M+l = 3 8 4. 

mmm 726 

4-^^/V-5- [ (c i s - 3-fcfn ]) i/^y- 1 — fyVv^n^vvV) tf-df 

- 1 h— ^ >?*s-a> • 1 -ssftja©^ 

S*T\ »J7 2 5?#fc4-^^-5- [ (c i s-3-t°nyv?y- 
15 1 — f^v^ a^-^^/V) ^-dfV] - 1 -T b7 t Kn- 2H-t°7y- 2 — Y 
;V-lH-^yf/^ (6 0mg, 0. 15 6mmol) Hy/nW^ 
a*-^ (2ml) WL4N-W1, (2ml) 

y^;l/j&7^Bvh^77>f- (Tir h= MJ/V/T^=T7k= 1 0 0/ 
20 0, 1 0 0/2, 1 0 0/4t« TftJRSrfrofcffe, 4N-M/1, 4- 

[ (c i s-a-brpy^-l-^yVS/^P^^V) tf-^i/] - lH-^fy 

^v-a- • ligfiftS (5 5m g , wioo%) STraftofesisfcHfeHftt l 

25 IR (neat) cm" 1 ; 3600- 2300, 1635, 1508, 1 
4 5 6, 1 3 8 0, 1 2 2 1, 1 0 8 9, 9 9 7, 9 4 3. 

mmm 727 

4-^'^/v- 5- [ (c i s -3-^e/v^y ^-4— (A>i/#v^*ri/M ir^ 
*A - 1 -rh7k Kn-2H-lf7y-2-^/l-lH-^^/-/KD^ 
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MMM 7 2 4 T'#fc c i s - 3 [ (A-^--f)V- l ~T h y t Ka - 
2H-t°7>-2- f/U- lH->f^/^-5-^ f/P) ^-dfV] v/ ta-x^r 
fy7^ (9 Omg, 0. 2 7 3mmol) ^N, N-WWth7U* 
(2ml) HllSflFU tf* (2-'/p^^^;V) tvV (3 4// 1, 0. 2 7 
5 3mmo 1 ) bfc^V V J* (94mg, 0. 683mmol) %:1h±.X s 8 0 
o Cl:6 3#M#L/t 0 gi&fcJi LT, 1 N-*&fcf- h >J ?A*ig$£#n*L, ^ 

10 ^TtK= 100/0, 1 o o/i-c^tt}) -ClfM^fTP r£T\ 4-^^- 
5- [ (c i s - 3 - ^/P* y y- 4 -^fyl'v'^ n^v/;I/) Hr**s\ - 1 — T 
f 7 1 Fn - 2 H - fc" 7 2 1 H -^f (8 3mg, JRi£7 

6. 0%) LT#t, 1 H-NMR (CDC1 3 ) 6 ; 7. 

97 (s, 1H) , 7. 34 (d, 1 H, J = 8. 8Hz) , 7. 10 ( d , 1 

15 H, J = 8. 8Hz) , 5. 66 (dd, 1 H, J = 9. 4, 2. 6Hz) , 4. 
0 4-3. 9 3 (m, 2 H) , 3. 71 (m, 5 H) , 2. 55 (m, 5 H) , 
2. 4 6 (s, 3H) , 2. 3 5 (m, 2 H) , 2. 17-2. 0 1 (m, 3 
H) , 1. 8 9- 1. 6 5 (m, 5 H) , 1. 4 9-1. 3 0 (m, 2 H) , 1. 
2 1 (m, 2H) . 

20 LC/MS ; M + 1 =4 0 0. 
Jg»!j 7 2 8 

4-^9^/^-5- [ (c i s - 3 -^As&y y- 4 — f/Uy-^ P^vyl-) ^ 
*/] - 1 H-- < 1/?V—A'<1>&&. 
S*T\ IWJ 7 2 7 Tlffc 4 - * 5 - [ ( c i s - 3 -^/V* V 

25 pr^S^/l/) - i-7r7t Ru — 2 H tf? - 2 — f 

/V- 1 H— f y^7-;v (8 Omg, 0. 2 0 0 mm o i ) &4 y/n MflsTA/ 
=i-/U (3ml) WL4N-ft/l, 4-v^l^ (3ml) £#nx_T. 

f^77^^ (r-fe h~ h y.^ / / ry^r^T7j<= 1 0 0/0, 
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100/1, i o o/2-m&) -efflS^fT5*r% 4-^^-5- 

[ (c i s is-A-' f/Vv^n^rv^V) ir^rV} — 1 H — i ^ 
^V— /V ( 5 5 m g , W 8 7. 1 %) £ 7 * i LT#fc 0 

IR (neat) cm -1 ; 3197, 2935, 2858, 1508, 1 
5 22 3, 1113, 1031, 993, 941. 

mmm 729 

N-^V^-N-^^-N- [cis-3- [ 

1 6*e#fcN-^^/V-N- [c i s-3- [ (4-7*^ 
10 1H — f I/?-/— /V-5 — f/V) t^f-i/] T$>" (15 0 

mg, 0. 4 4 7mmol) H6%-*M7/VftF (5 6mg, 0. 6 7 
lmmol) %*$J-)\s (5ml) KHg»U WfWt (0. 2ml) &Mz.xm 
It3 0^$#i, *sTS*&fc*V&'rhyVJ» (5 6mg, 0. 8 94 
mmo 1) ^Jn^TS^-T?l 7H#M#Lfc 0 KlSJSfc:* * n &Mz.X%i 

A-ctttti Lfc 0 * n u ^^m^^xtmu^m.7Kxmm^ Mzkm^ ^ 

i/yiJ|>i>7A^nYf^77^ (T± h- h JJ^/T^ ; E-=T*= 10 0 
/O, T?fflffl!SrfT5-ttfN-'<^^l'-N-^^v-N- 
20 [c i s-3- [ (4-^f;V-lH-' — (A/) Or**/] W 
n-^df-V^] 75V (136 mg, JR^8 7. 0 %) ^ fi-feT^/V^ r ^ t L 

IR (neat) cm" 1 ; 3 1 7 2, 2 9 3 5, 2 8 5 8, 1 5 0 8, 1 
221, 109 3, 1001, 941. 
25 %m% 7 3 0 

N-^/U-N- [c i s-3- [ (4-7*^- 1H- f^/-;l/-5 — f 
SStT\ MMfiU 2 9T?#fcN-^^-N-7<^/V-N- [c i s-3- 
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^ "y ( 8 0 m g , 0. 2 2 9mmo 1 ) J — )V (4m 1 ) Tlt#£U 

Ty^£=-tyM ( 1 4 4 m g , 2. 2 9 mm o 1 ) 10%-Pd/C (5 

0%-^zKa B B ) (2 0mg) »L"C, 2 W»»TT^#Lfc 0 gj&fcjl 

5 yV^^A^u-^ ^77^- (T-fe MJ/V/T^^^TjX- 1 0 0/0, 1 
oo/i, 100/2, i o o/4^tB) T*mM*ft5^kx\ N-^^7V- 
N— [c i s — 3— [ (4-^f;V-lH-f^V'-;V-5-^/V) ;T^>] 
*/# X2^.5r*y;V\ 7 ^ > (5 0mg, 1^8 4. 2%) ^S^7^7r^iL 

10 IR (neat) cm" L ; 3500-1495, 1373, 1218, 1 
203, 109 3, 1025, 943. 

mmm i 3 1 

N— [c i s-3- [ — f^^/-;V-5 — i ;V) ir^i^l 

15 (a) N- [cis-3- [ (4-^TVl— 1 -r h 7 t Kn - 2 H- \fy ^- 
2-^;v-lH/7yy-/v-5-^/l') t^rv'] n^v'A'] -N-7 
^-/VT^; ^^N- [c i s - 3- [ (4-^^/V- 1 -T ^7^:KP-2H- 
t°7>-2— T/i—lH— f>-^/-/t/- ir*Z/~] 
-N, N-i/7i-/l'75y©M 

20 SSfT, h 1 ;^ (^yi?yT>7tfy) (^no*W) i?^7^!)A 
(0) (57mg, 0. 0554 mm ol) hac-2, 2' - If .X (^7 ^ 
-yP/frX^y) -1, 1' -tf^!7^ (6 9mg, 0. 11 lmmo 1) £ 

(2ml) 5^«LT^M-ei0#r H i»Lfc o y'u^yify (117 

Ml, 1. 108mmol) t^MM 7 2 4 cis-3 [ (4 tv!"- 

25 l-7f7t Kn - 2H-tfyy-2 — < )V— .1 H - / 5 — f/V) 

t^V] y^?o^fy7 5y (3 6 5mg, 1. 10 8mmo 1) *h;l/xy 
(8ml) -CjgfcLfct)©^ tf^Atert - />^rVK (2 1 3mg, 
2. 2 2mmo 1) fcj&Pjfc* 8 0 o C-C4 mmW:W^± 0 tfitlLt, BOSfe 
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tcwmmtt, v- y * 7^dyf^77^ (n -^-v->/mm^- 
jv= 5 /• i , -eWS^tf 5 rt-e, ife7w 7 ^©N- 

[c i s-3- [ (4-^^-1-7^ h7t Kn-2H-h°7 V- 2 — f jV- 

5 1H f^V-^-5 — (JV) Or**/] -N-7x^7? 

^ (1 7 4m g, I|X$3 8. 7%) £ 6fe7W770N- [c i s -3- 

[ (4-^f/V-l-7f7t Kn-2H-t c 7y-2-^/V-lH — f 
— 5— Y/V) -N, N-^7x-;V7?y (8 3 

mg, W15. 6%) £^;H^tl#fc 0 

10 (b) N- [c i s-3- [ (4-^f;P-lH- iis?*/— A— 5 — (M 

g*T^ N- [c i s-3- [ (4-^f;l/-l-7f7fc Kt3-2H-tf9 
is- 2-' (As-1H-' f>^V— i/$xi^ls;V\ -N 
-7x^75V (lOOmg, 0. 2 4 7mmol) V lf/>r^a- 
15 /V (4ml) WL4N-W1, 4-^^i^y^ (4ml) ^P^T, 

^-/pt*»U SETTflfciBl^^rS*-^, N- [c i s-3- [ (4-^^/P 

20 5:^ (71mg, W8 0. 5%) &6JS6@ft:2: LT#fc 0 

IR (neat) cm" 1 ; 3 1 0 0- 2 3 0 0, 1 5 3 1, 1 4 9 2, 1 
3 8 8, 1 3 7 5, 1 2 6 8, 1 2 1 3, 1 2 0 0, 9 7 8. 

mi&m 732 

N- [c i s-3- [ (4-^f7V-lH-^y^y-/V-5 — f/V) ^S/] 
25 v^n-^v-./V] -N, N-^7x^7 5y©M 

S*T, «J7 3 1 (a) -e#fcN- [c i s-3- [ (4-^/U-l- 
7f7t: Ku - 2 H— \~y is 2 --f l H-4 >y~V'~J^- 5 — f/k) ir*c 
$/] -N, N-v?7x^7-;y (82mg, 0. 172 

mm o I ) Sr-fV^n t>7^^^ (4ml) |^HL4N-Wl, 4- 
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^ir^^mm (4mi) ^mtlx, sia-c2 0^raa#Lfc o w&rxmm* 
im^^t^xntcmmm^, v y # 7^p?f^7^ ( n 

5 —.^^/^rc^=3/l^fcH) ^fjtS^T 5 t X\ N- [c i s- 
3- [ (4 - ^ f ;V- 1 H-^ y^/^/U- 5 --f^) ^P^iX 
/V] -N, N-v^^-zKT?: > (5 2mg, 7 6 . 8%) fcSH&T^/l' 
77 *t LT#7t 0 

IR (neat) cm -1 ; 3172, 2937, 2358, 2343, 1 
10 587, 1492, 1294, 1223, 1093, 1010, 945. 

mmm 733 

N-^^/V-N- [c i s-3- [ 

;V) v^p^vvV] -N-7i=;V7 $ ^O^fiSc 

(a) N-^^-N- [c i s - 3- [ (4->f/Wl-fh7t Kn-2 
15 H-t°yV-2 — f/V-lH— T^^y-yV-5-^;V) #-=^3 v^P-^v' 

mmr, mmm 731 ( a ) «n- l c i s - 3 - [ (4 1 - 

Tf7t Fn-2H-k°7y-2-^;V-lH — f ><?y— ;V- 5 -iW) ^^r 
>-] v-^n — ^v-/!/] -N-37^~7KT5 ^ (lOOmg, 0. 247 
20 mmol) i3 6%-*M7;VftK (3 1mg, 0. 3 7 0mmol) ^ 
# J -)V (4ml) Wt^U WW: ( 0 . 2ml) MfcTgiTe 1 0^W#^, 
^T/Tk^ft^^^-T- h V 57 A (3 1mg, 0. 4 9 3 mm o 1 ) ^trllB 
-t?lB#P^a#L7t 0 Ml^Pn*;^^Ditf|?LT, 1N-Tk«^b 
y !7^tK^^D^T^«U M^KS^^nnz^/V^Tf^tBL^o ^pp* 

'■(MM bTMJ±TT«Sr^*i-S*-CWc?M^$r, 5/ y 7^ ^/V# 7A^py 

N-^^/V-N- [c i s - 3- [ (4-^^- l-rh7t Kn-2H-t° 
7y-2-^;I/-lH-^^/-/V-5-^/l/) v^P-^vW] - 
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N-7^~;V7^> (8 9mg, H$8 6. 0%) &M&#^-A'kLXftl£ 0 
(b) N-^fvl—N- [cis-3- [ (4~^f;V-lH-^^7^- 

S*T^ N-^^/i— N- [c i s-3- [ (4-^f^-l-7f7t Kn 
5 -2H-t°7>~2--f^-lH— f^V-7V-5 — f/1/) v^n^ 
^] -N-7x^7?y (8 9mg, 0. 2 12mmol) ^y^Pt" 
^TVI^-A' (4ml) \zm& L 4 N-i&§|/ 1 , 4 - ^^f-i^S ( 4 

10 7A^v'r^7^ (n .*i^/g»^/>= 3 / 1 ^jgffi) 

?t5-£T\ N-^^vV-N- [c i s-3 - [ (4-^f;l/-lH— fy^7 
— — < ;v) tti/} v^n-^vvl/J -N-7 ^=-;V7 (6 2mg, 
l«8 7. 1%) ^6^7^77^^ LT#7h 0 

IR (neat) cm" 1 ; 3172, 2937, 2859, 1594, 1 
15 504, 1223, 1200, 1093, 943. 

mmm 734 

4-7*^-5- (4--fP7x/^» -lH-^y^-;W^ 
(a) 4-^^V-l-x h7t Kn-2H-t°7^-2-^/V-lH— f >^ 
y*— /v- 5 fr<D&& 
20 m*t, H«4 402 -e#yt 4 - ^ 3vV- 1 H — f ^PS—fr- 5 -d— >l/ 
(500 mg, 3. 37 mm o 1 ) ^na^7 (20ml) KMM U 3 , 
4-v>£ FP-2H- t c 7>- (2 3 9 ii 1 , 3. 7 1 mm o Dtp- b/V^V 
^/V&i'Sfc- (6 4mg, 0. 3 3 7mmol) SrJD^^h^tKn 

77^ (25ml) £rflQx.T$gfi? U giST? 2 0 RBafc £*fc 0 - J.«JET*t?» 

7?#fc# *zkM-^ ^ ?A aiTW, «ii LTj^jBETt?^SrW* 

/IM^7V=3/i-e^tB) -e^^5^t'c\ 4-*5vv- 1 t 

Kp - 2 H- t'7 7-2 --f 7P- 1 H--T i^/— /V- 5 /V ( 4 7 7 m g , 
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IR*6 0. 9%) "Cl#/c 0 
(b) 4-^^/P-5- (4--- Fo7i;^) — 1 H — Y >-^V"-^CO^ 
S*T^ 4-^/V-l-7f7t KP-2H- t"7>-2-^.^- 1 H— f 
(2 0 0mg, 0. 8 6 1 mmo 1 ) N-vM^ 
5 MM7$ K (5ml) (c|g$?U 4-7;Vtn^ hn^fy (10 0// 1, 
0. 9 4 7 mmo 1) U ^ (179mg, 1. 29mmol) 

-r, 5 o °cx i mmmwLtc 0 SStlL-C, I N-itSbX ( 6 m 1 ) 

(3mD %MtxmM,T-?2mmwL± 0 ta?Dif*^itpH=9 

tbt, |^Sfea:^V/h^>'=3/l-t?2|lIttUiLfc 0 ttttJJf&^:b*T*£ 

-5- (4-- fP7xy -lH--f /V (1 9 2mg, I«8 2. 

8%) &H6@tf:£LT#fc 0 

15 IR (neat) cm~ J ; 3 1 8 0, 2 3 5 9, 2 3 4 3, 1 5 8 9, 1 

50 6, 148 7, 134 8, 1348, 1111. 

mmm 735 

4- [ (4-/f;V-lH-^y^7-/t/-5-^;V) tti/] T~Vl" 1& 

20 SStT, ^»!l7 3 4-e#7t4-^^-5- (4 b u 7 * J -1 
H — f ly^^J—jV ( 1 3 9 m g , 0. 516mmol) J —JV (20ml) 
TiMlU 10%-Pd/C (5 0%^zkn B o) (20mg) 

Xim&^^lr&mr^fcmWmo 5 (50mg, 0. 186mmol) 
25 &4 yyvt°;PT/P=t~sl< (3ml) Tig$¥U 4N-tt/l, 4-v^^f- 
^f§I« (2ml) ^D^T, ^?fi-ei. 5R#M#Lfc 0 $f£B LfclSftSri&ft L 

-f5#T\ 4- [ (4-^^/L— lH-^^V-/W-5-^/V) tf-*^] T~ 
Vy- (3 9mg, W7 8%) ^efel^^Ltffco 
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IR (neat) cm -1 ; 3 2 0 0- 2 2 0 0, 1 5 0 4, 1 2 4 1, 1 

2 0 1, 1 1 0 3. 

mm 7 3 6 

4-^/^-5- (3-~ hP7x/^) -lH-^y^W^ 
5 (a) 4-^^-5- (3-= bP7x; ^y) -l-rf7t Ko-2H- 
t°7 7- 2->f^- 1 H— fi^l/— /KZ>£j?fc 

SSfT, ^»!l7 3 4 (a) "C#fc4-^^- 1-^ h^t Kn-2H-t° 
^y-2-^-lH--f 7V (1 3 Omg, 0. 560 

mmo 1 ) bm — i?=- ha^ytV (1 0 3mg, 0. 61 5 mm o 1 ) — 
10 ^f^-2-t'p!Jv?;y (4ml) tf)|U (193mg, 1. 

3 9 mmo 1) &MX.X, 1 2 0°C7? 2 B#P^ t 1 5 0°CX 2 B£|«#Lfc 0 SJ^ 

15 -f- (n-— ^rty/Stxf;V=5/ltIffl) t 5 tI^fT^K\ 4-^ 
^7l/-5- (3-=fn7x;#-7) - l-7h7tKP-2H-^7y-2- 
^^-lH-^y^/-;V (13 6mg, W6 9%) &M&mW-t Ltffc. 
(b) 4-^7^-5- (3-- fP7x7 ^v-) -lH-^f7^V'^©^ 
S*T, 4-^5-/V-5- (3--hP7x/dr;/) -l-jf7tKP-2 
20 H-t°7>'-2 — f^-lH-^fy^/^ (13 6mg, 0. 38 5 

mmol) (5ml) fc|gfi?U 4N-Si/l, 4-v J ^-^f-> 

mm (5ml) ^n^TMT2Bf«#Lfc 0 MffiTl:1«^^m> ISfPfi 

# U it7k»-^ ^ ^ !7 ^ ^D^T^M. fflfti L Xmi±TXmm^^ 3 

f^=3/lT*ttij) "ClftHBSrff 5 ^ £ T\ 4-^^/V-5- (3-^bP 

7^ / ^r'» — 1 H — < ls?^—?v ( 9 4 m g , Jfc^s 9 1 %) £#fc 0 

IR (neat) cm -1 ; 3 5 0 0- 2 7 0 0, 1 5 3 1, 1 5 1 3, 1 

4 7 3, 1 3 4 6, 1 2 7 6, 1 2 3 2, 9 3 9. 
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mmn 737 

g*T, Wi7 3 6t*#fc4-^^-5- (3--fP7xy^) -1 
5 H-^y^/V (6 0mg, 0. 2 2 3mmol) (10ml) 
U 1 0 % - P d / C ("aTKpn) ( 2 0 m g ) £#D;t T7jc*£« U S 

ia-c 2 w« l tc 0 (ymmmt 1 5 m 1 ) ^stsg^-fe ^h-epd/c& 

yl/ (1ml) \mmU 4N-W1, 4-^^^« (2ml) £;Jjp,t 
10 ^a-t?lB#r H ^7K7^T-eiB#W#tfc 0 WWLfc6fe@^^LT, 
v?:x^y^^,i^g£^^ mj£Tfttik£ltZ&r\ 3- [ 

vy>A-/V- 5 — f yV) tf-^*>] T— y V • 1 i«±£ ( 5 0 m g , W8 1 
%) &S£@#£LT#fc 0 

IR (neat) cm -1 ; 3300-2200, 1531, 1485, 1 
15 387, 1270, 1254, 1203, 1 1 4 1, 1082, 953. 

mmm 7 3 8 

5- (2-^nn-4-- hn7x7 -4-^f/V- 1 H-^^V^ 

i*T, Hffiftl 7 3 4 ( a ) T?#fc4 1 -=f h 7 t Fn - 2 H- tf 

20 7 2 -^f;V- 1 H-'f y ^y-;l- 5 - ( 1 5 0 m g , 0. 646 

mmol) ^3-^PP-4-7;Vtn-Fn-<yt> (125mg, 0. 7 1 
Ommol) SrN, N- v 5 ^ f;P*^7 S F (2ml) £$Sfi¥L$i&;& !/ ?A 
(134mg, 0. 9 6 9mmol) SrJn^LT, 7 0°Ctl. 5B$IW&#Lfc 0 
^a^ML7c#7R^Px.T, Wl/rc^/gj-gfcrc^vl^ 1 / 3 T^ttHi L7c 0 ttfcBJf 
25 Sr7X<hMP«7K-Ci«»L, te 7 X«-r^^r>j,^o^T#;#^, MiiL 

TMJ±T-c«^^5fe-f-§*-e#fc?t,«^^, * * y -jv (lomi) \mm 

Lt 4 N 1 , 4 - v^^rl^^ (5ml) % JO it, ^i&T? 1 4 « 

a^Lfco (-j-it»u WTf&&(ommmkteofc 0 ) *#two< 
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7A^PYh^77^ (n-^f-V/S^»3i^=3/l, 2/1 Tit Hi) 
-e|tM^fT5 ^i-C, 5- ( 2 - * d u -4-:^ri7x7 ^ /) 
5 -1H — {^dTlf—fr (16 8mg, W8 6%) £#fc 0 

IR (neat) cm- 1 ; 3 3 1 3, 1 5 8 3, 1 5 1 6, 1 4 7 1, 1 
3 3 8, 1 2 6 5, 1 2 0 9, 1 1 2 0, 1 0 8 0, 1 0 5 5, 9 0 6, 8 9 5. 
MMM 7 3 9 

3-^pp-4- [ — f>^V-4— 5 — f/V) T 

io = y ^ • i i&M©^ 

-^/V-lH-'fy^/V (12 0mg, 0. 3 9 5mmol) Sr^^y — 
/V (6ml) X»mmU tiLfcxX (n) 2 7k?P% (44 6mg, 1. 98 
mmol) StAb^T, 8 0°CX 1 0#W#b/c o LfcHJ&^^Kt^a 
15 At, 1 N-*iMbi- h V !7A 7 ]c^^P^TpH> 8 Lt^xf;V/f h 

7t Kn^7>=5/i^2[Hft|±iLrt 0 ttfflS*^*3*-r*i:«&fP*!fok-T? 

5 *TWc $t«^£ , ^ tfjvjj 7i^o? F^77^- ( n >^ 

^/g»^P^=2/l, 1/1, l/2T^tti) Tl*»tT^J|fegf£^#fc: 0 

20 nbtltcmfcZl, A-VttV-y (2ml) -e-^?L, 4N-«/l, 4- 
v^tf-V}^ (2ml) l:iDiTi?&T«, ^.K^^-jV^—^jV (^1 
5ml) £}JP*lT»U ffmbfc^@{$^«LT> ? ^^y^--^^-e» 
%s MffiT«^5*c\ 3-^ nn-4- [ (4-^^-lH-^^ 
/-/P-5-/7V) ^v'] T^y^- (4 5mg, HX*4 2%) 

25 7t 0 

IR (neat) cm" 1 ; 3 3 0 0- 2 1 5 0, 1 4 8 9, 1 3 8 9, 1 
255, 120 5, 1061, 80 6. 

H»J 7 4 0 

3- [ (4-> 1 H-/ l/^S—jV- 5-^/V) ^^Fy/V 
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(a) 3- [ (4-^f;l/-l-7f7kKn-2H-k°7y-2-^;l/-lH 

g*r, mmm 734 c a ) -e#fc4 1 v ? t kp- 2 h- t° 

5 7y-2-^/V-lH-^y^;V-5-^ (3 0 0mg, 1. 29 
mmo 1) b 3-— hn^^i/^MJ^ (2 1 Omg, 1. 4 2mmo 1 ) SrN 
-p<^-2-t°ny^/y (6ml) W#Jt?U M^TJ !7 ^ (44 6mg, 
3. 2 3mmol) ^tlX, 1 5 Ottl 6HK»#U 0 S^Ml/c^, 
7K£in?L-C 1 N-±t^7KT'p H= 6 £ IT, h/K^/M^^= 1/3 "Cffi 

^^■7^77^ (11-^^/1^x^=6/1, 3/1, 2/1 

•vmm) -emm&fiD^tx\ 3- c (4-^f;v-i-ff7tKa-2H- 

15 ( 2 9 9 m g , » 6 9 %) £#fc 0 

(b) 3- [ (4-^/b-lH-^y^Y-;V-5-^/V) sf-^/l 

b y • 1 mk^^m 

mmT, 3- [ (4-^f/V-l-fh7tKn-2H-t D 7y-2--f;V- 
1H — f^V— 7V-5 — f7V) tf-dfS/] ^/^MJ/U (2 9 9mg, 0. 8 

20 9 7mmol) Sr-f V tWT7V=t-7V (6ml) H, 4-/^^i^V (6 
ml) Tit^fU 4N-W1, 4-v^^V^ (6ml) SrJn^T^tt 
t?2 3H#fSm#Lfc 0 v^^vKr—TVl" (3 0ml) ^D^Tft#^, WtH^^r 
MLT, i?xf^x^-r^»ts «ffiT-eSfejft**«*-C, 3- [ (4- 
^f;V-lH--{yy/^-5- f^) ^v<| ^^-M;/>-iftlfefe (1 

25 7 6 m g , « 6 9 %) Sr#fc 0 

IR (neat) cm^ 1 ; 3 1 0 0- 2 0 5 0, 1 5 8 1, 1 5 2 9, 1 
4 7 9, 1 4 2 9, 1 3 8 8, 1 2 4 6, 1 1 5 7, 9 3 9. 

mitm 7 4 1 

4- [ (4-/f/V-lH-^^/-/V-5-/;V) tf-^rV] ^^/=MJ/V 
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• l»t©M 

(a) 4- [ (4-^f/l/-l-f b7t Kn-2H-fc°7^-2— f;V-lH 
— f As— 5 ^<»/- h !i /VcD^jjjc 

SifT\ WJ7 3 4 (a) f#fc4-^f^-l-7h9t K*-2H-l? 
5 7 2 /V- 1 H - ^f /-/I/- 5 - 3 0 0 m g , 1. 29 

mmo 2 ) t A-y }V3rns<ls-/~ MJ/Ml72mg, 1 . 4 2 mm o 1 ) & 
N, N-vMfvVTivl^T^ K (6ml) Id^lfU ^Ife* P ?A (2 6 8mg, 
1. 94mmol) &Mx.T, 5 0°C-C 2 M ^ 7 0 2 2 0#P^»#L^ o 
Ml^UfcftTlcSrJp^t:, b;^xy/iixf;v= l / 2 1 2 Hiffl L/c„ 

(n-^^rty/ft||x^=5/l, 7? 
*£$5l£fr ?Z.kT\ 4- [ (4-^f^-l-7h7t Ko-2H-tf7y-2 
-f^-lH->f^^-5->f^ tt*/] ^y-hysl" (3 4 2mg, 
15 W 7 9 %) £#fc 0 

(b) 4- [ (4->f;v-lH-^y^-5W;V) ^<^/~ 
h y 7V • 1 MtOpI 

S*T\ 4- [ (4 - ^ f ;v- 1 - 7 f 7 t Kn - 2 H- t 7 ^- 2 --f 
lH-^^-/I/-5-^) t^] ^=M;^ (3 3 8mg, 1. 0 
20 lmmol) Sri, 4-^^> (6ml) ^«?U 4N-»/l, 4- 
^^rf-VtM^ (6ml) frMx.TmM.X~2 3 0^«Lfc o ^^Ux-^/P 

(30ml) §rJPx.T»^ N WtBftlSritSlL-C, 7VV*Cife#&, 
?gj±TT«£M*T\ 4- [ (4-^f/V-lH->f^^-5-^ 
/V) tf-3f$/| • (2 3 9m g, 3%) £#fc 0 

25 IR (neat) cm -1 ; 3 1 0 0- 2 0 4 0, 1 6 0 4, 1 5 2 7, 1 
5 0 0, 1 3 8 8, 1 2 6 1, 1 2 3 8, 1 1 6 7, 1 1 5 5. 

mmm i 42 

1- [4- [ (4-^f;wiH-^y^^-5-f;p) ^v-] 
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i^r, mmm 1 4 1 xn± 4 - [ ( 4 - * ^v- 1 h— < >-^v-^- 5 - 

"f /V) ^-^fi/] MJ JV • 1 (7 Omg, 0. 245 mm o 1 ) §r 

7f7t KP77V (2ml) T*« U 7K^TT7K^fb y^'>i-sT/v5^-^A 
(46mg, 1. 22mmol) Sr^&T, Si&fcMLT 4 H#W# Lfc D 
5 Tk^^LT, tR (4 6 m 1) %tyo<*) tMx-tc^ 4N-7mihi~VV t>J*7k 
mWi (4 6|t 1) > *1 4 0 (m 1) ^7b7t KP77V (5ml) SrJpfcT, 

h y/V/TV^-^Tzk^ 1 0 0/0, 5 0/1, 2 5/lT^ttJ) X*mm& 
10 ?Tl^6fi@fc£ Lt, (4 lmg) &#fc 0 ^bfrlfcmfcZ 1 , 

(2ml) T1»U 4N-Ii/1, 4 — (2ml) Sr*Px.T 

M-eiB#M^, Mfcv^^M^-^ (il5ml) ^MtlX, MS 

filfr«Lt, ^^;^-^-e»«iET^T»^*S*-e\ l- 

[4- [ — f^V— 71-- 5-^) ^i/I 7^-7^] ^ 
15 ^vPT^* 1±&®^ (4 6mg, H$6 5%) &#fc 0 

IR (neat) cm" 1 ; 3 0 6 0- 2 0 6 0, 1 5 0 8, 1 2 3 0, 8 
3 5. 

mnm 743 

1- [3- [ (4-^f/V-lH-^y^/- Jf^r^] 7^- 
20 7V] t< 5vUT 57-1 jfiKfi©^ 

mt, mmn 7 4 0 r#fc 3 - [ f y*vwi—5- 

7V) ^ >-] -<^/~ b y /V • 1 &&& (60mg, 0. 210 mm o 1 ) £ 
7f7tKP77^ (2ml) T?ffiiBU 7^TTvX^y^^AT7l-^->7A 
(40mg, 1. 0 5mmol) ^jDx.T, iStILT4«#Lt 0 
25 (at, tK (40m 1) *^^< } 0 tMTLtzM. 4N-*SMt3^b P ^i^XM 
(4 0// 1 ) N 7k 12 0 (m 1) ^Tf7tKn777 (5ml) ^P/T, g 
?ST:«#Lfc 0 *fW*Sr**L-C. ff7t KP7 7 7»f, iETT'tl 
V y # 7A^P-7f^777- (Tir h 
h y/Lv'T^-Tr^T7k- 1 0 0/0, 5 0/1, 2 5/ltW T»|r 



WO 02/100833 PCT/JP02/05609 
356 

v>s«tLT, (3im g ) %ntco n-htitcmw-^i, 4-v^^u-^ 

(2ml) X : MMU 4N-M/1, 4-isjr*-fvm%t (2 m 1) ZMtlX 
1 H#ffift# ; ^: N HfcS^^vl^— (11)1 5ml) tt^T, »?£B 

5 [3- [ lH-^y^Y-yV- 5-^yP) ^i/] 7* =71/] ^ 

5 > • 1 i£g£i£ ( 3 9 m g , 6 4 %) £#fc 0 
IR (neat) cm -1 ; 3 2 0 0- 2 1 0 0, 1 5 8 9, 1 5 2 7, 1 

4 8 9, 1 4 4 6, 1 3 8 5, 1 2 5 1, 1 2 0 7, 1 1 6 1, 1 1 0 1, 9 3 
7. 

io mmm 744 

trans-4- ( (4-=9vV-lH — ( l/^-J— ;V- 5 — ( jV) > 

(a) trans-2- (4- [ 1 H-^ 5 --f 
/V) ^t/] i^n^v'/W -lH-^y-^yK^-l, 3 (2H) -i^f- 

15 

H»J 6 8 2 T*#7t 4 -:e?vW- 1 H— f -yjf-S—A'- 5 -rf— ^ (359 
mg ; 1. 46mmo 1) , »j3 2 3 (c) T'#/:c i s-2- (4-fc K 
n^v-^n-^vvV) — 1 H— 'f V 4 V K— ;!^— 1 , 3 (2H) (8 

5 4mg, 3. 4 8mmol) (15ml) jgRC, 'W^f^ 
20 Y^ZfJ-jV^^yV/hJV^mm (1. 2g, 4. 5 3 mm o 1 ) ^PpL, 

1 2 0t|:t3^»Lft o M^ii Ltt# BixfcSS!^ n n*;VA t 
1 N-zk^b^ f y ^A7k»^Dx.T5>SBm, ^ np^A-e2(El#ittiL, it 

Tkw^^v-^^T^Lfco jissr^y b^77^- c^u- 

y : IM^^=2/1) fC-CftSU trans-2- {4- [ (4-=-^ 
25 - 1 H — --f y?V—J\>- 5 — f )V) ^?v^*^M - 1 H- A V-f > 

A— 1 , 3 ( 2 H) - v 5 ;^ (681. 6 m g , 50%) £#fc„ 

(b) trans-2- {4- [ (4-=-5vP- 1 — f 
/v) ;r^>] v^n^vvv} -lH-^y^^K-yv-l, 3 (2H) - 
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H ? 'J-JV - 5 — f JV) *y?V^^y 7 ^y . ||Jfe^||f- o 

R (neat) cm" 1 ; 8 0 0, 1 0 7 2, 1 1 2 2, 1 2 5 7, 1 5 0 
8. 

MMM 7 4 5 

5 cis-3- ( r^^-/V-5-> (A>) ttf) %/# n 

HJfe^J 3 8 5 ( b ) t'lfc trans-2- ( 3 - t Ko^^ 
/V) 3 (2H) -^^SrffiV\ MMM 7 4 4 © 

^feCTDTHJfc^fiV, cis-3- ( (4-xf;V-lH-^^;l/- 
10 tti/) ^n^fy7^y^#t 0 

LC/MS :M+ 1 = 2 8 8. 0 
SI Wi 7 4 6 

cis-4- ( (4-x^-lH — f — f/V) jT^v-) v-^ c 

15 »J3 2 3 (a) T*#fcfrans-2- (4-t Kn^v'^^n^^ 
/V) -1H — f y-f ^K-/V-l, 3 (2H) -^^iV\ |»J7 4 4cD 
^fefcSpfcTRj&SrfTK c i s-4- ( (4-xf/v-iH-^yf/^- 

LC/MS : M+ 1 = 2 6 0. 3 
20 » 7 4 7 

trans-3- ( (4 — rc^/V— 1 H~4 — JV— 5 — ^ )V) Hr**/) *y 

MM3 2 6 (d) «cis-2- - 
lH-^y-fyK-;v-l, 3 (2H) ->>;<i-^£:^i\ il«7 4 4C» 
25 3gCTSJi&SrflV\ trans-3- ( (4-xf;I/- lH-^fy^/^- 5 

IR (neat) cm -1 ; 9 0 6, 9 4 5, 1 1 0 7, 1 2 2 3, 1 5 0 
6. 

«m 3 8 9 (D^mm^T&fc&n t£\i\ ur^irmmm 7 4 8, 749 
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(DitMa^%Ltc 0 fctcU MMM4 0 9 vmc trans-3- [ (4 
f^-lH — (y<?y— A*- 5-' f/V) */9 v^-y-^T^^&mm-K 

H«J 7 4 8 

5 trans-N, N-v^A^-3- [ (4-^f^-lH-^^7^-5 

IR (neat) cm- 1 ; 2 6 4 3, 1 2 2 0, 1 1 5 1, 9 6 4. 
7 4 9 

trans-N, N- n \fjV- 3 - [ (4-^f^-lH->f y^-^- 
10 5 — f AO tf^>] a-^rij-^T^ > • ~±i» 
LC/MS : M+ 1 = 3 3 0 

H»J 1 4 0 D-rslSSrfr*v\ &TKjfct$$tiM 7 5 0 ©-fb-g* 

Sr-g-fifebfco fc£U MMM4 0 9 trans-3- [ (4-^^/1/- 1 

15 HffiM 7 5 0 

trans-N-^P^f;V-3- [ (4-^f;i'-lH-^y^^/V- 
5-^ AO ir*V] ^n^t^7 5y 
It£ : 1 1 0 ~ 1 1 2 °C 
7 5 1 

20 t r a n s-N-^A—3- [ ( 4 1 H~4 5 — ( 

AO ^a^tyr^©^ 

(a) N- {trans-3 - [ (4-^^/V- 1 H — f V^V'-A-- 5 --f 

25 HJfeM 4 0 9 fit trans-3- [ ( 4 - p< 1 H ~>f y 5 

— -fAO ^v'] ^n^^>-T5^Sr^MV^fc 0 

(b) trans-N-xf/V-3- [ (4-^/^-lH-^^Y^-5 
— TAO ^PA^fy 7$ y 0 A| 

H»3 9 9©#&fc2jS£T£j££r?T&V\ SM©te^£^Lfc 0 fcfcU 



WO 02/100833 PCT/JP02/05609 
359 

N- {trans-3- [ (4 =f-jV- 1 H-4 W-/—)\>- 5 -JM 

: 9 5 ~ 9 7 °C 
HJfcM 7 5 2 

5 t rans-N-^Pt>-3- [ (4 - ^ 1 ^^^/V- 5 - ^ 

(a) N- {trans-3- [ ( 4 - ^ 7VV- 1 H-^ •y?*/—fl>- 5 — f 

10 HJiSM 4 0 9 trans-3 - [ ( 4 - ^ ?vl— 1 H -J >?*S~-;V- 5 

--f/V) t^f^] i/^n^t^7 5yW:|H 0 

(b) trans-N-7nfc°/V-3- [ lH-f >^/-;V- 
5 — f/V) t^f->] P^df f ^7 5 ^ ■ -iifefi©^ 

15 N- { t r a n s - 3- [ (4-^f;V-lH-'fy^-/V-5 — f/V) ^^r 

IR (neat) cm -1 ; 2 7 8 2, 1 2 2 2, 1 0 9 1, 9 7 0, 9 4 
1 . 

MWft 7 5 3 

20 N, N-v^9vV- N-c i s-3- [ (4-^f;l/-lH--f^7-/V-5 

MMM 4 11 T?#/t c i s-3 - [ ( 4 -p« 1 H -< f I/PS-M- 5 - 

"f/V) ^^fv-] v-^n-^v^T^ (4 6 m g , 0. 2 Ommo 1 ) (D / % 
y-/vmm (1. 0ml) mm (0. 0 6 0ml) SrSfebnU ^^7*;v 
25 A7.^ft F (30mg, 1. Ommol) ^S7r2««L7c 0 & 

l^>T / TkltW !7lr^ h y 9 A (6 3m g, 1. Ommol) <D*9J—jtffe 
W (0. 5ml) ttx., M-e«P#p H W#bfc 0 SJS»lN-7»ft^-h 
y £ i>.7K« ( 0 . 8ml) &7JP «?rfS U & ^ y * $Vl^ 7 

A^nvf^77^- (^-f-^/M^/lV h !) ^JVT $ >"= 5 : 1 5 : 
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1) Vmmt%^tlc£ N, N-^^-N-c i s-3- [ (4 

-^fvv- 1 H-4>f?^-A'- 5 -4 A*) ttis] ^n^W^y (2 
9. 8 mg, 5 4%) £#fc 0 
MS : m/ z = 2 7 4 (M+ 1 ) 

5 &%$| 7 5 3 O^felJllpCTSJtSSrfTV \ &,T^.^tMMM 754-757© 

7 5 4 

N, N-^otf/V-N-c i s-3- [ 1 H-^f l/pS-A*— 

5-- iA<) ^n^W?y 
10 MS :m/z = 3 3 0 (M+ 1 ) 
HJfeM 7 5 5 

N, N-S^^vV-N-c i s-3- [ (4-^f;l/-lH--fy^-;l'-5 

MS : m/z = 3 5 8 (M+l) 
15 HI 7 5 6 

N-^y/nlf/V-N-c i s-3- [ (4-^f/v-lH-f^7-/V-5 

j§t£ : 1 5 2-1 5 6°C 
glJfcfcl 7 5 7 

20 N-v-^n-O-^-N- c i s-3- [ (4-^f;V- 1 H-^y^-;P- 
5 — fyv) ^n^w$y 
gt& : 166-168 °C 

mmm 758 

N-cc^-N- c i s-3- [ — f y^y*-7V- 5 f 

25 /V) tf-^V] V^^n^v'/VT^OM 

(a) N- c i s-3- [ (4-yf^-lH--f>- ^ V - yV - 5 - A )V) 

H»J 4 11 T#fc#fc c i s-3 - [ ( 4 - * gvv- lH--f VW-A,- 
5-4M ->^D^W5y (1 4 7mg, 0. 6 0 mm o 1 ) <£> 
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N, N-^^M75 K (2ml) ^Wl^mk (0. 036g, 0. 60 
mmo 1 ) % h ]) ^jVT^ is (0. 2 1ml, 1 . 5 mm o 1 ) N 1-tKn 
^r'^yXf !)7y-;V (0. 08 Ig, 0. 6 0 mm o 1 ) , 
- ( 3 ' - <f-A>T tT/p) tf/Vj}?^ ? K • — J£S£*I ( 0 . 1 1 5 g , 

5 0. 6 0mmol) £*P£T«if|# Lfc D 2 N-*!Mby A*S3S (2 
m 1 ) 0nitL[l& < »LfcfL zKicip^T^b h/^^/SM^^/V= l 

/it3 ©ttm u #M^zk, ma^&^-^m- \^xwmm.~f v v 

SL»U ^JET^T^«rt^«tt), N-c i s- 

10 3- [ (4-^f;WlH— f>^y-;V-5— f;V) V^p^ 
T 1? h T 5 K ( 1 6 3 m g , 9 5%) Sr#fc 0 

1 H-NMR (DMSO-d 6 ) 5;1. 2 0- 1. 3 0 (3H, m), 

1. 65-1. 97 (5H, m) , 1. 92-2. 14 (2H, m) , 

2. 29 (1H, s) , 2. 37 (3H, s) , 3. 46-3. 6 
15 3 (1H, m) , 3. 99-4. 10 (1H, m), 7. 07-7. 

18 (1H, m), 7. 18-7. 32 (1H, m), 8. 00 
(1 H, s) , 12.87 (1 H, s) . 

(b) N-^^/V-N-c i s-3- [ (4-^f^-lH->f^-^- 

20 3k#flsy^?AT/l'$=?A (0. 057g, 1. 5 mm o 1 ) (DT f?t K 
(1 0ml) iilt, N-c i s-3- [ (4-^f/V-lH-f y 
#"/-fU—S — r^) ttiS] D^^/V7-fe b75 K (0. 15 3g, 0. 
5 3 mmo 1) SrJP*., JnfOHfcLT 2 «»Lfc 0 ^&**rc#*PU zk 
(0. 0 2ml) , 2N-7Xm^by ?A>jcJ8?fc (0. 04ml) % zk (0. 

25 0 4ml) ©Jlljf^iTLfc©^ 7fms*±y<< bfc 0 «^v-y 

# /r>^ D?F^77^f- (^^f-^/B^fe^^V/ b U ^3vV7 5 > = 5 : 1 
5:1) -Cl§fcHt-5-£}-£ 5ffi$!iU N-^^-N-c i s-3 - [ (4- 
^f/V-lH-^^/-;W5-^^) ^-vO ^p^w^y (9 1 . 
5 mg, 6 3%) £f#fc 0 
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MS :m/z = 2 74 (M+ 1 ) 

m&m 7 5 8 (D^mm^xK^nw ur^-mmm 759 <oi\&m* 
mmm 759 

5 MMM 9 

N-7°ntVP-N-c i s-3- [ (4-^f;I^- lH-^^/-^-5 — f 
/V) r^vO ^^nA^-w^y 
MS : m/z = 2 8 8 (M+ 1 ) 

mmm 7 6 0 

10 N, N-v^^/P-N-c i s-3 - [ (4-^f;V-lH^fy^/-;P-5 

(a) N-rc^-yV-N-c i s-3- [ (4-^f;V-lH — {^^V'-JV- 
5 — f/i^) ^n^vvKTi? hT$ KG9^$c 

»j7 5 8t14fcN-x^-N-c i s-3- [ 
15 ^^/-/V- 5 -^f/V) ^v-] ^p^W^ (5 9. 4mg, 0. 2 
1 7mrao 1) ON, N-^WM7 5 K (1ml) if|« (0. 0 
1 3 g , 0 . 2 2 mm o 1 ) , h ]) ^J^T ^> (0. 070ml, 0. 50 
mmol), l-tKn^yXMJ7/-/V (0. 0 2 9 g, 0. 2 2 
mm o 1 ) N 1 -a^-f-;V- 3 - ( 3 ' $ / f» #/Ml? v 5 ^ 5 

20 K--^SI^(0. 042g, 0. 22mmol) £^T«»Lfc 0 2N 

y ^^atK^ (2mi) ^d^t L^b < »#L£&, 7X»x.r^ 

b bA-c ly/^^jV= 1/1T3 U :£$fcjf i^p«7X-egfe^ 

25 S^tfUitK N-^A—N-c i s-3- [ (4-^f;V-lH->f W 
— /V- ttf] ^PA^7tf7 5F (6 3. 4mg, 9 3 

%) £#fc c 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 9 2 — 1. 1 5 ( 3 H, m) , 1. 
15-1. 52 ( 4 H, m) , 1 . 52-1. 84 ( 4 H, m) , 1. 84 
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-2. 20 (4H, m) , 2. 29 ( 1 H, s) , 2. 38 (3H, s) , 
3. 16-3. 29 (1H, m) , 3. 96-4. 14 ( 1 H, m) , 7. 
07-7. 18 (1H, m) , 7. 18-7. 32 (1H, m) , 8. 00 
(1H, s) , 12. 87 (1H, s) . 
5 (b) N, N-i^xf/V-N-c i s-3 - [ 

-;V- 5 — f M t^v/] *sir n^^f^T 5 ^©^o 

«yf!?A7;V5-!>A (0. 020g, 0. 0 5 3mmol) ©7^7 
tKn77> (5ml) ?§«k:, N-m^-N-c i s-3 - [ (4 
;V-lH-^W-/V-5-/ r^V) ^n^WkbT^K (0. 

10 057g, 0. 1 8 mm o 1 ) M^MBLX 2 B$m$tWLtc a Wfc&fc 

mX^n U 7K ( 0 . 0 4ml) , 2 N-Jiklfefttf- h V V ( 0 . 08 

ml) , 7K (0. 12ml) ©IluiTLfc©^, «^t7^ HIt« 
L7Co »-7!)*f/^ovK77^- (^f-V/fW^/W/hll^ 
^7?y=5 : 15 : 1) Tigffi-TS ^ t K X V M1U N, N- v^^-N 

15 -c i s-3- [ ( 4 - ^ l H-^ y 5 - ;v) Jr*%/\ *s9 

n^*/?VT%V (29. 2mg, 53%) %Wc 0 
MS : m/z = 3 0 2 (M+l) 

Hlfj 7 6 0 <DjjmzmCXRjfc&fils\ KTI^tllW 7 6 1 <Dfc&&l& 
&mLfc 0 {H.U Ili4 6 6Tllfcc i s-N-oi^-4- [ (4-^^vV 
20 -1H — r^^/V5-^ (M tti/] i/?v^*-V->-TK>%ltimWMteM 

UttM 7 6 1 

N, N-S^^VV-N-c i s-4- [ ( 4 - ^ ?vV- 1H-4 Vtf:Z-jV- 5 
— f/U) ^'7] ^DAdrW^y 
25 MS: m/ z = 3 0 2 (M+ 1 ) 
«M 7 6 2 

trans-3- [ (4- Ml 7 )V$m * =f-A>- l H-^ -ytf*/-A>- 5 --f 
(a) 2- {trans- 3- [ (4- 7;7tn^f/7-lH-^ W 
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ttis] i/jrv^i/A'} — 1 H — { > K — /V— 1 , 3 
(2H) -ttXD&ffc 

MMM 4 7 4 "C#-/c 5-fc h y * 1 H--Y ^ 

'/-^ (0. 303 g , 1 . 5 0 mm o 1 ) , Hj&M 3 2 6 (d)Tl#7cc 

5 i s-2 (3-tFP^^PA^;v) - lH--f y-Y >-K-A— 1, 

3 (2H) (0. 3 6 8 g, 1 . 5 0mm o 1 ) , hV y^—frft* 

(4 3 3mg, 1. 65mmol) , 7h7tKP75V (10ml) © 
M^i-«T, >W y7°P tVl^TJ^^i/V- h (0. 364g, 1. 80 
mmol) MTU 3 0^tISmUH»L7h 0 SJ«£flM, 
10 aS»^y^^7A^P?h^77^- (^^f->/^^i^V= 
3:1-2:1) T^W1"5 riia^gSU 2- |trans- 3 - 

[ (4-h!J7^P^^-iH — (i/¥y*-./v- 5 — (M jr^-is] ~>ycr 
^vvW -lH--f 3 (2H) -^^©fe^^J (c i 

s-2-- -1H — f y-T V K-/V- 1 , 3 

15 (2H) -v^i:<O?J^t0 £0. 3 2 4 g#fc 0 

(b) t r ans-3- [ (4 - f 'J 7/^n ^ f 1 H-^ y^^-zv- 
5->T/V) y^P^W^OM 

2- {trans- 3 - [ (4- MJ 7Mo^f/V- 1 H — f y^j/— /V— 

5->T/v) vJ-^y: y7P^y;v) - 1 H-^y-Y^ K-/v- l, 3 (2H) 
20 -lyytXDU^.mm (0. 3 2 4 g) , 3 0%^W^y/^^7-;l/ff 
(15ml) (omfe®*: 9 0 o Cl? 3 0#Pfl»Lfc o ?£»W5feU «@fr§r^ 

!/*7 i /W7A^nvf7*77^- (y nn^/ui^/y ^y-/y=2 o : i^y 

u p />' y ./ -jV/ h I) ^.=f-)VT ^=10 : 1 : 1) "C&ffl-f-S £ £ ft: 

XVmmL, tr ans-3- [ (4 - MJ7/VtP^f/^lH-^y^- 
25 /U—5-- f/I<0 ^iX] y^P^y/!^7 5y (7 0. 4 m g, 16%, 2f£ 
Pi) &#fc„ 

NMR (DMSO-d 6 ) 8 ; 0. 8 0- 1. 3 0 (2H m) , 1. 
3 5- 1. 9 7 (4H, m) , 1. 90-2. 11 (1H, m) , 2. 

67-2. 8 0 (1H, m) , 2. 95-3. 10 (1H, m) , 3. 
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29-3. 41 (1 H, m) , 4. 97 (1H, s) , 7. 40 ( 2 H, 

d, J = 9. 2 Hz) , 7. 81 (1H, d, J = 9. OHz) , 8. 
0 1 (1 H, s) . 

mmm 7 6 3 

5 N-cis-3- [ (4- h]) °7A>3rxi* s ?A'- 1 H — f >^/-A^- 5 

5 8 7 T*#fc c i s - 3 - [ (4 - YV 7 /VOru * f-fl,- 1 H—-f ^ 
y-/V-5 — f/V) V^p^W^ (0. 066g, 0. 22 

mmol) CN, N-^f;V*;VA7^ K (1ml) ^Icgj^ (0. 014 
10 g , 0 . 2 2 mm ol) , hV ^=f~^T ^ (0. 075ml, 0. 54 
mmol), l-tFn^^>XFy7y'-^ (0. 0 3 Og, 0. 2 2 
mmol) , (3' -^^W5;7°PtW) $ 

ifiSfcifi (0. 0 4 3 g, 0. 2 2 mmol) ^PtT«fft^Lfc 0 2N 
-ymikV^V&frmW. (0. 4ml) ^D^TLf^^<*#Lfc#, 7k\^x. 

15 x fl> h y/iw»^^v= i/it30iffiu fli ^7X, ma-te&fc-e 

Bi~Z>Z.bK£V , N-c i s-3- [ (4- MJ ^vv- lH->f ^ 

f/V) ^^/] n^S/yl/71z h 7 5 K ( 0 . 0 6 7 g, 8 

20 9%) 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 9 3-1. 4 0 (4 H, m) , 1. 
65-1. 85 (5H, m), 1. 94-2. 20 (2H,m), 3. 52 
-3. 73 (1H, in), 4. 45-4. 62 (1H, m) , 7. 47 (1 
H, d, J = 9. 1Hz) , 7. 80 (1H, d, J = 9. 4Hz), 8. 
25 0 0 (1H, s) , 1 3. 4 2 ( 1 H, s) . 

«$J 7 6 4 

N-c i s-3- [ (4- f , j7;V*pyf;P-lH-^y3'7-/V-5 — f 
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'H-NMR (DMSO-d 6 ) 5; 0. 94 (1H, d, J = 7. 6 
Hz), 1. 02-1. 38 (4H, m) , 1. 67-1. 80 (2H, 
m) , 1. 95-2. 15 ( 4 H, m) , 3. 57-3. 75 (1 H, m), 
5 4. 45-4. 60 (1H m) , 7. 47 (1H, d, J = 9. 1Hz), 
7. 80 (1H, d, J = 9. 4Hz) , 8. 00 (1H, s) , 13. 4 
2 (1H, s) . 

mmm 7 6 5 

N-^/V-N-c i s-3- [ (4-M)7;^n^f^-lH-^y^V- 
10 JV- ->] is? u^^-i/jVT Z XD&ffi. 

3-$ (0. 0 2 0 g, 0. 54mmol) ©rl^7t 

kp77> (3mi) mmmi^ mrnmier-mtN-c i s -3- l u-t* 

U 7;^n^^- 1 H—f ls?*/—>V- 5— fA-) ^^v'] v^P^vVVT 
i?hT5K(0. 062g, 0. 18mmol) §riD*i N iDl»SLT7W 
15 #Ufc 0 i88fc&*?rc?&S]U (0. 0 2ml) , 2 N-*BWktf- h- y !7 AtK 
(0. 0 4ml) , zk (0. 0 8ml) ©JlSMTL/t©^ ««i?:7 

xf/b75>=2 0 : 1) T&fcttf-Sr ^Cj^ftMU N-^fyV-N- 
cis-3- [ (4- hy-7/l/^n^^/V-lH— f V^ N /-yV-5— f/V) ^ 
20 *iS] -^n^W^ (2 7. 8mg, 4 7%) $r#fc„ 
It£ : 1 5 8 ~ 1 6 3 °C 

#fi8Lfc, IIU Hffifj7 6 4-e#feN-c i s-3- [ (4-|>y7Mo^ 
?VV-lH-^^y N -^-5-^) y^n^Wn/^T^ K 

25 £M-MV>fc 0 
miMW 7 6 6 

N-7/n tVl—N- c i s-3 - [ (4 - h V ~7 * 1 H — f>-j7V 

IR (neat) cm" 1 ; 1504, 1329, 1234, 1119, 1 
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0 3 7, 9 0 3. 

mmm 7 6 7 

N, N-v^^/V-N- c i s - 3 - [ ( 4 - MJ fyV- 1 H — -f y 

5 H«l 5 8 7 T'#7t c i s - 3 - [ (4 - b U p< 1 H-- -f 

)/-;W5-^V) t^ri/] ^p^;V7^ (7 0 mg, 0. 24 
mmol) ®^y-MS(l. Oml) (0. 06 5ml) »U 

^i|!!3 7%*M7;Vft K^M (3 5mg, 1. 2 mm o 1 ) ^P?U M 
tSX' 2 ^f|» Lfc 0 m^yT J ?m{t* Vm-f hVV-k (70mg, 1. 1 
10 mmo 1) Of? J-JV&m (0. 5ml) Srj&B*., Mr^^#Lfc a SJfc 
JSm 1 N-Tk^-t- h y ^ AtK^K (0 - 8ml) U «te 

rc^/-yV=2 0 : 1 : l) ri^mi"?. - £ ^ £ «J ffilL, N, N-v^9vV- 
N-c i s-3 - [ (4 - h y 7 ;VJru l H--f 5 — f 

15 7V) (4 8. 3 mg, 6 3%) £r#fc 0 

IR (neat) cm" 1 ; 1 5 0 8, 1 3 2 9, 1 2 3 6, 1 1 1 5, 9 
0 1 . 

-^]5gLfc 0 {fib, MMM 5 8 6 -C#fc trans-4- { [4- ( > V 7Mn 
20 **?-jV) -lH--fy^/-;>-5-^;V] ^ n^^i/T 5 >"3rJf 

7 6 8 

N, N-^^vV-N- trans-4- [ (4-MJ 7yV^a^^7V- 1 H- 
-T^V-A— 5— fVl") tf^] ^D^W^ 
25 IR (neat) cm^ 1 ; 1 5 0 6, 1 3 2 7, 1 2 3 6, 1 1 8 8, 1 
120, 1052, 941, 902. 

mmm 759 

N-^^v^-N-t rans-4- [ ( 4 - f-/^— 1 H — f ;V- - 5 
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MMM 4 0 8 T*#fc trans-4- [ (4 3^A>- 1 H--f 
5— f/V) t^r->] i^^P^W^ (9 8mg, 0. 4 0 mm o 1 ) (D ^ 
# J ~/W« (2. 0ml) tf^ife (0. 0 6 0ml) SrSsflPU miC^^X 
K (85mg, 0. 80mmol) ^£T2B#M#Lfc 0 ft 

5 M^T/zK^k^^^-f h 1' '>A ( 3 0 m g , 0. 4 8 mm o 1 ) (T>J~$ J -)V 

mm (o. 5 mi) ^^na#L^ 0 s«^iN-7jK^k^f 

y^^Sftt (0. 8ml) &#PxJgg£&@*U IStttfe^^W^7 
W5>-=2 0 : l) -CSPW-t-Srfcl::J;tJfl!fJ4U N— <^>vi— N- 

10 trans-4- [ (4-^f;WlH-^^V-^-5-^;V) > 
^ p ^ i/jVT $V (45. 6 m g , 3 1%) %Utc 0 

IR (neat) cm -1 ; 1 4 5 2, 1 2 3 2, 1 0 9 9, 9 3 5, 8 0 
4, 7 4 4, 6 9 6. 
WJ7 6 9^fe}!l!pU,TS^SrffV\ WT^^-f«^|7 7 0-781© 
15 fc^fc&^fifcLfcc 

mmm 770 

N— -N- trans-4- [ (4-^^vV-lH— f 

:/^v-a— 5 -^/v) p^^i//^T ^ y 

IR (neat) cm -1 ; 1232, 1101, 943, 800, 754. 
20 7 7 1 

N- -N- trans-4- [ (4-^f;V-lH->f 

Sl£ : 1 3 4~1 3 7°C 

H«] 7 7 2 

25 N- (4-7PP-<y-y» — N— t r a n s -4- [ 
>-^V-/k- 5 ---f/t") t^v'] ^o^W?^ 
Sift : 1 4 8 ~ 1 5 0 °C 

mmm 773 

N- (3 Y^^<yi/;V) -N- trans-4- [ (4-^/V- 1 H- 
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■■ 150 — 153 °C 

mMM 7 7 4 

N- (4-^ h^i^^vVV) -N- t r a n s - 4- [ 1 H- 

WM. : 1 7 6-1 7 8°C 

$mm 775 

N- (3- MJ 7fl/Hru*'5-iW<V*?J\>') -N- t r a n s -4- [ (4-^ 

10 IR (neat) cm- 1 ; 1508, 1327, 1120, 943, 80 
4, 7 0 2. 

mmm 7 7 6 

N- (1, 3-^yy'^y-;P-5 — -N-trans-4- 
15 V 

IR (neat) cm" 1 ; 1 24 7, 1 0 3 4, 9 2 8, 7 9 6. 

mmm m 

N- t r a n s - 4- [ (4-^^/V- 1 H ~4 V?-J-)V- 5 ~4 M ^ 
i/] i/^n^3ri//V-N- (t°!;> ? ^-2 — i fV^f-fl/) T %V 
20 IR (neat) cm- 1 ; 1508, 1221, 1091, 941, 75 
6. 

mmm 77s 

N- t r a n s -4- [ (4-^/V- 1 H — f "ytflf — jV— 5 — - iVl/) ^ 
->] p.-^v-v-yP- N- (h°!Ji?y-3 — f/i^^vv) TS:^ 
25 IR (neat) cm -1 ; 1508, 1222, 1091, 941, 75 
5 . 

mmm 779 

N— t r an s— 4— [ 1 H — i >¥l?-;V- 5 — ( )V) 
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IR (neat) cm" 1 ; 1558, 1222, 1095, 941, 79 
6 . 

mmm 7 so 

IR (neat) cm" 1 ; 1 2 3 6, 1 1 0 1, 9 3 5, 8 7 3, 7 9 0. 

mmm 7 8 1 

N-74f^-N-trans-4- [ (4 1 H~4 
10 IR (neat) cm" 1 ; 1508, 1220, 1093, 940. 

mmm 7 82 

N — trans— {4- [ (4-^f;V-lH-^y^/-^-5 — f/lO ^ 

»j408tffct rans-4- [ 

15 5—4 A*) tti''] 9 s9 ^^75 ^ (9 8mg, 0. 4 0mmol) CON, 
N-'^f/>*M75 K (2ml) iIl:^^P7"n/>°y^;^V| (0. 0 
3 4 g , 0 . 4 0 mm ol), hV ^fVVT ^ > { 0 . 14ml, 1. 0 
mmol), l-tKn^VXMj7y-^ (0. 0 5 4 g, 0. 4 0 
mm o 1 ) , 1 -=c^-;V- 3 - ( 3 ' ^/UT ^//d * 

20 K • -±£gl±& ( 0 . 077g, 0. 40mmol) OP^T«»L/c 0 2N 
-TfcK-fUU^^A*^ (2ml) »x.TL«fe<fl#Lfcm, tM^PxlT^ 
& K/^V/S^|^^= 1/1^3 mttW U »*^7ic, S&fn&SfcfcTife^ 
LT^TRM^by ?A-T?&jftLfc„ l»M±m*U ^aibfcSfr^^lh 

25 §:tiai N-trans - {4- [ (4-^5Vl— 1 H-^V^y*-/V- 
5 -4 A*) t^rv-] V? v^-is/V) i/^nyn/^y^M^^^ F (115 
m g , 9 2%) £#7Co 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 55-0. 67 (4 H, m), 1. 
15-1. 32 (2H, m), 1. 38-1. 53 (3H, m), 1. 75 
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-1. 86 (2H, m) , 1. 95-2. 06 (2H m) , 2. 36 (3 

H, s) , 3. 5 0- 3. 6 5 ( 1 H, m) , 3. 9 7-4. 0 9 (1 H 
m) , 7. 12 (1H, d, J = 9. 0 Hz), 7. 27 ( 1 H, d, J 
= 9. 0Hz), 8. 00 (1H, s), 12. 84 (1H, s). 

5 mmn 7 8 2 <D-jymm^xK^m\ uTK^-tmmm 783~787cd 
$mm 7 8 3 

N— trans— {4- [ — ( V^Z-fl"- 5 — f/V) ^ 

10 1 H — NMR (DMSO-dJ 8 ; 1. 13-1. 30 (2H, m) , 

I. 36-1. 73 (1 1 H, m) , 1. 74-1. 85 (2H, m), 1. 
95-2. 06 (2H, m) , 2. 36 (3H, s), 3. 46-3. 65 

(1H, m) , 3. 9 5-4. 0 7 (1H, m) , 7. 12 ( 1 H, d, J 
= 9. 0Hz) , 7. 27 (1H, d, J = 9. 0Hz) , 7. 61 ( 1 H, 
15 d, J = 7. 7Hz) , 8. 00 (1H, s) , 12. 85 ( 1 H, s) . 

mmn 7 8 4 

2-n^-N-trans- {4- [ (4 - /■ f-jV- 1 H-^f >?Z-A>- 
5— f/1") ttis'] u^i/As) T±hT^ K 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 6 - 1. 5 3 (4H, m) , 
20 1.70-1. 81 (2 H, m) , 1. 90-2. 06 (2 H, m) , 2. 
37 (3H, s) , 3. 27 (3H, s) , 3. 5 8-3. 7 0 (1 H, 
m), 3. 7 5 (2H, s) , 3. 9 5-4. 03 (1H, m) , 7. 1 
1 (1H, d, J = 8. 8 Hz) , 7. 27 ( 1 H, d, J = 8. 6Hz) , 
7. 56 (1H, d, J = 8. 0Hz) , 8. 00 ( 1 H, s) , 12. 8 
25 6 (1H, s) . 
MMW 7 8 5 

N-t rans - {4- [ (4 l H — f ^^Z-)V- 5 — { ;V) ir^ 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 17-1. 55 (4H, m) , 
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1. 69-1. 86 ( 5 H, m) , 1. 96-2. 16 ( 3 H, m) , 2 . 
37 (3H, s) , 3. 5 2- 3. 6 8 (1 H, m) , 3. 68-3. 80 
(1H, m), 3. 80-3. 90 (1H, m), 3. 90-4. 02 (1 

H, m) , 4 . 11-4. 18 ( 1 H, m) , 7 . 11 ( 1 H, d , J = 8 . 
5 8Hz) , 7. 27 (1H, d , J = 8. 8Hz) , 7. 50 (1H, 

d, J = 8. 3Hz) , 8. 00 (1H, s) , 12. 86 ( 1 H, s) . 

mmm 7 8 6 

N-trans - {4- [ (4 9vV- 1 H-J l/?"S-jV- 5 -JM ^ 
->] v^u^vvW r f 7 t Kn 77 V- 3 -*M>i/7 5 F 
10 1 H — NMR (DMSO-d e ) 8 ; 1. 14-1. 31 (2H, m) , 

I. 3 9- 1. 5 5 (2H, m) , 1. 7 5- 1. 8 7 (2H, m) , 1. 
87-2. 06 (4H, m), 2. 37 ( 3 H, s), 2. 80-2. 92 

(1H, m) , 3. 5 0-3. 7 3 (4H, m) , 3. 8 1 ( 1 H, t, J 
= 8. 1Hz) , 3. 9 5-4. 0 6 ( 1 H, m) ', 4. 11-4. 18 
15 (1H, m) , 7. 12 (1H, d, J = 8. 8Hz) , 7. 27 ( 1 H, 
d,'j = 8. 8Hz) , 7. 82 (1H, d, J = 8. 3Hz) , 8. 00 
(1H, s) , 12.85 (1H, s) . 

mmmr 8 7 

2-vV3vKT$ J -N- trans- {4- [ (4-^^- 1 H — f V^V 
20 -;l/-5 — <JV) */#v^*ri/A'} T^bT^K 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 2- 1. 5 5 (4H, m) , 

1. 70-1. 82 (2H, m) , 1. 91-2. 04 (2H, m) , 2. 

14 (6H, s) , 2. 37 (3H, s) , 2. 80 (2H, s) , 3. 

55-3. 70 (1 H, m), 3. 95-4. 06 ( 1 H, m), 7. 11 
25 (1H, d, J = 9. 0Hz) , 7. 27 (1H, d, J = 8. 8Hz) , 8. 

00 (1H, s) , 12. 86 (1H, s) . 

mmm 7 8 8 

N-WvT'n fcf/k^TVW-N- t r a n s - 4- [ — f > 
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7k$l{k y3"<yj± XA- $ ~ ^ A (0. 0 4 0 g, l. lmmol) ©fb7tK 
D77^ (2ml) mnm^ MMM 3 5 -CWcN- trans - {4- [ (4 
1 H — f y 5— v^P^vVV} ^fxi? 
n^y*M>'>7 5 F (0. 1 0 8 g, 0. 3 5 mm o 1 ) £j&n*^ ftfWft 
5 LT7B#W#Lfc 0 i§«7k^^*PL, 7]c (0. 0 2ml) % 2N-*MWfc: 
b V (0. 0 4ml) N ?k (0. 08ml) CDjffi^iT Lfc^^ 

7 hitefi-CitSiJ bfc 0 f !)*^nvf^7>f- 

f->-/M^^/V/h yxf;i/7^ i/= 5 : 15 : 1) -^fcHfS - £ lC £ t) 
ML, N-^c7nWf;l/-N-trans-4- [ 
10 — f l/tf-S-fl'- 5 -4 fr) ir^r-yl ^p^W^V (8 2. 3mg, 8 
0%) 

M : 1 3 2 ~ 1 3 4 °C 

*»J 7 8 8 ©^fcip&TKJS«rfTV\ UT^IrmMM 7 8 9 <Dfc&t0)% 
&J$Lfc 0 f!U »J7 8 3Tl#fcN-trans- {4- [ 
15 lH-^^y-^-S-^/V) t^fv'] v^n^vvW ^W^Vls-ftA, 

7 8 9 

N-v/^ b^^/MtvI'-N- trans-4- [ (4 -^A— 1 H-^V 
^V-/V-5— fA) ^v-] i/^n^^)VT%V 
20 : 1 8 0°C 

Wm\l 8 8©*»!pi:T£tj£;£fi 1 V\ «Ti^i-S»!l7 9 0<Z>ft7^£ 
&I&L1t 0 fiU 8 4t#fc2-^ h^v"-N- trans- {4- 

[ ( 4 - ^ ^jv- l H - >< >*/y' 5-4 jv) */#u^*/A'} r 

25 mnm 790 

N- (2-> h-^v'^A') -N- t r a n s-4- [ — f 
IR (neat) cm" 1 ; 1 5 0 8, 1 2 2 0, 1 0 9 3, 9 4 1. 
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&$,htc 0 flU mm 7 8 5 -C#feN- trans- { 4 - [ (4-^A— 
HMJ 7 9 1 

5 N-trans-{4-[ (4 - ^f/V- 1 H-f 5 - ^/V) tf"3r 

v-] t/^a^^^/V} -N- (7b7tKP7 7>-2-^Wf^) 75^ 
IR (neat) cm -1 ; 1508, 1220, 1072, 941. 

■$mmi 8 8©^^2pcrs^^m\ KTioTti»i7 9 2(o\v&m?t 

^$LTc 0 ffiL, H«J 7 8 6 T*#7tN- trans- { 4 - [ (4 ^V- 
10 1 H--f >"^V-7V-5— ^-^r->] S^n^i/yU} rh7tKn77> 
- 3 -#/MK>v/T5 K£Jgi|8K^Wc 0 
7 9 2 

N— trans— (4 - [ (4-^9^- 1 H— f ^#*S-;V- 5 -- OV) ^ 
v'^p^v'/W -N- (rF7tKn77^-3-^;Mf;v) 75^ 
15 IR (neat) cm- 1 ; 1 5 0 8, 1 2 2 3, 1 0 9 2, 9 4 3. 

mnm 793 

^^/V 3- ({trans-4- [ 1 H — f V*?^/—A>— 5 — 

H$S$J 4 0 8 -C#7t trans-4- [ (4-^ ^VV- 1 H-^f 
20 5— ^jV) $r*ci/~\ ^^o^;/;!/7 5>- (9 8. lmg, 0. 4 0 mm o 1 ) , 
(4 3mg, 0. 5 0mmol), *9 J-)\> (2. 0 
ml) (OW&m%5 0°C-e6B#K»b7c: o M£g*U MfflMJ^ y 77 

20:1) V ^^/V 3- ( {trans-4 - [ (4-^ 

25 f^-lH — f^i^V-A—5— (VV) ^v-] v^n^^W 7^7) 7"n 
/Vx-f (12 1 mg, 9 1%) £#fc 0 

1 H-NMR (DMS O - d 6 ) 5; 0. 95-1. 13 (2H, m) , 
1. 32-1. 60 (3H, m), 1. 90-2. 02 (4H, m), 2. 
30-2. 45 (5H, m) , 2. 58-2. 67 (2H, s) , 3. 57 
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(3H, s) , 3. 9 6-4. 0 7 (1H, m) , 7. 10 (1H, d, 

J = 9 . OH z ) , 7. 2 6 (1H, d, J = 8 . 8 H z ) , 7. 99 ( 1 
H, s) , 1 2. 8 4 (1H, s) . 

mm\ 794 

5 4-^fyV-5- [ (t 

t^rt/] - 1 H — i ^V-/KD#$ 

(a) trans-4- [ (4— ^/V- 1 -T hv t Ko- 2H-t°7 V- 
2 — f A— 1 H — C >fr^-/U- 5 — r/V) P^v^T 5 >(D^ 

10 £gjft0lj 4 0 8 TWc trans-4- [ ( 4-^^- 1 H-J >#S—A'- 
5— i;V) 5/^t3^J/;l/7 5V (2 4 5mg, 1. 0 0 mm o 1 ) , 

p-F;l/xy7/^ySt°y^f)A (5 0mg, 0. 20mmol), p- 
\-;V^Z/7,;V7b^m—7\Ofc%>} (3 8 0mg, 2. 0 0 mm o 1 ) , N-^/Hf 
nJJFV (5. 0ml) (Dm&Vat: 9 0 °CT* 1 3 B#HBflH$ Lfc 0 JxJSfe 1 N - 

15 7YM.iti- hV [7^7M« (30ml) £7JQx. N (20ml) T~2M 

^^;-A//f?xf/l/7^= 20:1:1) l?|§ft-f <5 r *9 »M L 

trans-4- [ 1 h7t Rn- 2H-k7>-2-^^ 

20 -iH-^fyyy-/w5-r^) ^v-] ^o^w^y (2i5m g , 

6 5 %) ^#fc c 

1 H — NM R (CDC 1 3 ) 5 ; 1 . 0 8 - 2 . 2 0 ( 1 2 H, m) , 2. 
40-2. 62 (5H, m), 2. 71-2. 85 (1H, m) , 3. 68 
-3. 80 (1H, m) , 3. 92-4. 07 (2H, m) , 5. 66 (1 
25 H, dd, J = 9. 4Hz, 2. BHz), 7. 10 ( 1 H, d, J = 9. 0 
Hz) , 7. 34 (1H, d, J = 9. 2Hz) , 7. 97 (1H, s) . 

(b) 4-^^-/1— 5 - [ (trans-4- t°ny >'>' - 1 -^/uy^ n — 
^vVP) ^ix] - 1 - f f 7 t Kp - 2 H - t°7 y- 2 - -{/^ 1 H-^ 
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t r a n s -4- [ l-rf7t Kp — 2 H— tf^ 2 - -f 

1 H-^ l/jf-'Z—A'— 5 — -f/V) ^v'] ^P^^;V7^ (10 6 
mg, 0. 32 lmmo 1 ) , 1 , 4 - v^'p ^t:/ ^ V (69. 3 mg, 0. 
3 2 lmmo 1) , fitWiX V <7A (llOmg, 0. 80mmol) , N, 
5 N-^Wt>75K (2. Oml) CDM^^8 0 o C-C2H#ram#L7c o 
1 N-zkSfcfltf- h V i?^7kl%m (20ml) Sr*P^t x # P P zfr/VA ( 2 
Oml) -C2@f£(i±}Lfc 0 »v^^^T«i, ilfi^® LaS«#!£r 
i/P*^7A^Pvh^77^- (^^y/^jt^5V^= 1 : 2-*^^ 
>/«^^viV h y x< f^7 5>=2 0 :4 0 : 3) Ti^tHI- 5 n £ K X Y) 
10 iL4-/f;V-5- [ (t r a n s - 4 - t°P y v^- 1 -y>uyy 

7V) ^-^rv-] - 1 -r h 7 t Kn - 2 H- tf 7 V- 2 -^f 1 H-^ y^- 
/V (67. lmg, 55%) £#fc 0 

1 H — NMR (CDC 1 a ) $ \ 0. 75 — 2. 20 (16 H, m) , 2. 
43-2. 65 (9H, m), 3. 68-3. 80 (1H, m), 3. 92 
15 -4. 0 7 (2H, m) , 5. 62-5. 68 (1H, m), 7. 10(1 
H, d, J = 9. OHz) , 7. 34 (1H, d, J = 9. 2Hz) , 7. 
9 6 (1 H, s) . 

( c) 5- [ (trans-4-t°ny i?y- 1 -4 A/*y# p^ 

*isAo) -1H — (y^y-jucD&m 

20 5- [ (trans -4-fc°P U 1 -J fry? u^y 

- 1 -7 h 7 t Kd - 2 H - t 7>- 2 -^f;v- 1 H-^f y^'/- 
(6 2. lmg, 0. 16 2 mm ol) , 4NW^^fyti (2. 0 
ml) , ^y^P/V-^ (2. Oml) ©?I-^fe^^ST^4B#P B m#Lfc 0 

t«srg*Las^ i n -7X^-7" h v v^mm (2 0 m 1 ) ^ox., 

25 f/K2 0ml) -C2tUtttHLfc 0 fflE8fe^*->?i* ?Mif£[IIU« 
«fe £ ^ y 7J ^r>7j ?J± ?v^ (-^ f- ^/M^/v/ h y ^ 

W$y=2 0 : 4 0 : 3) ^{±1^5 £ £ fC «fc <0 L 4 - ^ ^Vt"- 5 - 
[ (t r a n s - 4 - tfp ]) v'V- 1 — </Vy? u^-y/U) - 1 H- 

4ytfy*-^ (2 8. 3mg, 5 8%) Sr#fc 0 
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IR (neat) cm -1 ; 1 5 0 6, 1 2 1 7, 1 0 9 7, 9 4 1. 

mmm4 5 5, mm\4 6 i<D^-m-m^xn^\ wri^-rmmm 

7 9 5~»I8 0 2 <Dfc&V0&&f&LK. o 7b7cU mMM4 1 0-C#7tc i s 

mmwi 795 

N- {cis-4- [ (4-^;V-lH-^y^V'^-5-^P) 

(a) N- {c i s 4- [ (4-^f;V-lH-^y^-/V-5 — f 

10 ;V) ^"^->] ->^nA3r^} ^>^>75 K 

MS : m/z = 3 3 0 (M+ 1) 

(b) N— { c i s--4- [ (4->f;!/-lH — f y^V-yy- 5 — f 

IR (neat) cm -1 ; 2933, 2852, 1225, 1095, 9 
15 3 9,7 8 7. 

mmm 790 

N-^y^/V-N- (cis-4- [ (4-^/V-lH-^y^/V-5 
(a) 2-y^v-N- {c i s-4- [ (4-^f;WlH--fy^/-;V 



MS : m/z = 3 16 (M+ 1 ) 

(b) N — fyy^-jU-N- {c i s-4- [ - 4 > ^ :/ 

-/y-5 — Hr*r*s\ v^n^vvy} 

IR (neat) cm -1 ; 2 9 3 5, 2 8 6 4, 1 2 2 8, 1 1 0 3, 9 
25 53,943,796. 
MMM 7 9 7 

N— (2-/ h^rc^y) -N- {cis-4- [ (4-^A— 1 H^y 

^V— /y- 5— -f/y) n^-^^y/y} T^y<D&$, 

(a) 2-^ b=3fv--N- {c i s-4- [ (4-yf;WlH-^y^/- 



20 
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;V- 5 -4 A) ttiA p^vvW Tir h T 5 K 
MS:m/z=318 (M+ 1 ) 
(b) N— (2—^ f^rv'^A') — N— {c i s-4- [ (4-^/V-l 

5 1 H — NMR (CDClg) 5 ; 1. 5 4- 1. 7 8 (8H, m) , 2. 

0 3-2. 0 7 (2H, m) , 2. 49 (3H, s) , 2. 60 (1H, 
m) , 2. 86 (2H, t, J = 5. 2Hz) , 3. 38 (3H, s) , 

3. 55 (2H, t, J = 5. 2Hz) , 3. 70 ( 2 H, m) , 4. 36 
(1H, m) , 7. 08 (1H, d, J = 8. 8Hz) , 7. 24 (1H, 

10 d, J = 8. 8Hz), 8. 01 (1H, d, J=0. 92Hz). 

mmm 79s 

N- (^p/pW^) — N— {c i s-4- [ (4-^^-lH-y 

(a) N- {cis-4- [ YV^y— 7V-5-^7V) 
15 ■^d^v'/W ^ayo^yW^t^K 

MS : m/z = 3 1 4 (M+ 1) 

(b) N- (i/^P^n Wf^) -N- (cis-4- [ (4-^^VV- 

1 H — f 5 isfin^i/fl,} 

1 H — NMR (CDC 1 a ) 6 ; 0. 11-0. 16(2 H, m), 0. 
20 44-0. 52 (2 H, m) , 1. 01 (1H, m) , 1. 53-1. 78 
(6H, m), 2. 02-2. 07 (2H, m), 2. 46 (3H, s), 
2. 55 (2H, d, J = 7. 0Hz) , 2. 61-2. 68 (1H, m) , 

4. 34 (1H, m) , 7. 05 (1H, d, J = 8. 9Hz) , 7. 24 
(1H, d, J = 8. 9Hz), 8. 02 (1H, d, J = 0. 92Hz). 

25 7 9 9 

N- {y^n^y^-jV^^jV} -N- { c i s-4- [ (4-^f;l/-lH — f 
y/y'-^- 5 — fAO t^r^] v-:^ P-~^rv7W 7^y©M 
(a) N- {c i s-4- [ (4-^A—lH— f ^V-/V-5-^/V) 
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MS : m/z = 3 4 2 (M+ l) 

(b) N- (v^n^WvW^A-) -N- {c i s-4- [ (4-^tVV- 

IR (neat) cm -1 ; 2 9 2 9, 2 8 6 2, 1 2 2 3, 1 0 9 0, 9 
5 3 9,91 4,795. 

mmm s o o 

N- {c i s-4- [ ( 4 - ^ 1 H-^ 5 tf-^f] 

(a) N— { c i s — 4 — [ (4->f;V-lH-^^-;V-5- f^) 
10 Th7t Ko7 7>-2-^*>f^ K 

MS : m/z = 3 4 4 (M+ 1 ) 

(b) N— { c i s — 4 — [ { JV>) 
~y?n^*z/M -N- (7f7tFn77V-2 — f^^V) 7$ 

15 1 H — NMR (CDC 1 3 ) 6 ; 1. 5 0-1. 8 0 (7H, m) , 1. 
8 3-2. 0 7 (5H, m) , 2. 48 (3H, s) , 2. 56-2. 63 
(1H, m) , 2. 68 (1H, dd, J = 12, 8. OHz) , 2. 79 
(1H, dd, J = 12, 3. 8Hz) , 3. 73-3. 80 (1 H, m) , 
3. 84-3. 91 (1H, m), 4. 00-4. 08 (1H, m), 4. 
20 3 4 (1H, m) , 7. 07 (1H, d, J = 8. 9Hz), 7. 24(1 
H, d, J = 8. 9Hz) , 8. 02 (1H, d, J = 0. 92Hz) . 

mmms o 1 

N- {c i s-4- [ (4->f^-lH- OW—A'- 5 ->( M Jr*%/\ 
x/Zu^$r?yM — N— (y V y fc Kn 7 y V- 3 3vV) 
25 (a) N- { c i s - 4 - [ ( 4 1 H— i V^S—lV- 5 — f )V) 
3r>*i/\ ^n-^vvW f h 7 1 Ko 7 7 V- 3 -#;^*t 5 K 
MS : m/z = 3 4 4 (M+ 1 ) 
(b) N- (cis-4- [ (4-^^/V-lH— i ^^V^-A— 5 — Y 

*s9 u^i/M — N- (T hy fc Kp77>- 3 — f/l^^/U) T 5 
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1 H — NMR (CDC1 3 ) 5 ; 1. 5 5- 1. 75 (7H, m) , 2 . 
02-2. 13 (3H, m) , 2. 33-2. 45 (1H, m) , 2. 4 9 
(3H, s), 2. 53-2. 63 (1 H, m) , 2. 68 (2H, d, J 
5 =7. 7Hz) , 3. 52 ( 1 H, dd, J = 8. 4, 6. 1Hz) , 3. 
72-3. 79 (1H, m), 3. 84-3. 95 (1H, m), 4. 32 
(1H, m) , 7. 07 (1H, d, J=8. 9Hz) , 7. 24 (1H, 
d, J = 8. 9Hz) , 8. 02 (1H, d, J = 0. 92Hz) . 

mmm 8 o 2 

10 Oitsl'-N- {c i s-4- [ (4-^f;l/-lH-^y^/^-5- 

(a) N-{cis-4-[ (4 - ^ f 1 H-^f 5 /V) 

MS : m/z = 3 5 0 (M+ 1 ) 
15 (b) N-^vVv-N- (cis-4- [ (4-^f/V-lH-^y^/- 

1 H — NMR (CDC1 3 ) 6 ; 1. 5 4- 1. 8 3 (6H, m) , 2. 
0 2- 2. 0 8 (2H, m) , 2. 50 (3H, s) , 2. 66 ( 1 H, 
m) , 3. 6 9 (1H, m) , 3. 8 7 (2H, s) , 4. 3 3 ( 1 H, 
20 m), 7. 08 (1H, d, J = 9. OHz) , 7. 22 ( 1 H, d, J = 
9. OHz) , 7. 22-7. 39 (5H, m), 8. 02 (1H, d, J 
= 0. 9 2H z) . 

mmm 423 (D^m\mcm^\ HTtTtiifi s 0 3 -rnmm 8 0 7 
(Dit-^m^^tL, tctdu mmm 41 ot*#fcc i s -4- c u-^^vv 

25 -1H — f^^^-A-5->CM ^v-] ^ n^^^T 5 V ^rJ^3|B|.^^i V ^ 
HWJ 8 0 3 

N- (2-^pp-<^v ? 7V) — N— {c i s-4- [ (4-^^JP-lH~4>- 
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1 H — NMR (CDC 1 3 ) 8 ; 1. 5 6- 1. 6 5 (2H, m) , 1. 

73-1. 83 (4H, m) , 2. 01-2. 10 (2H, m), 2. 47 

72 (1H, m), 4. 00 (2H, s), 4. 35 

07 (1H, d, J = 9. 0Hz) , 7. 17 -7. 
8. 0 0 (1H, s) . 

*JAs) -N- (cis-4- [ 

1 H — NMR (CDC 1 3 ) 8 ; 1. 5 4-1. 7 7 (6H, m) , 2. 
10 02-2. 07 (2 H, m), 2. 48 (3H, s) , 2. 6 5 (1H, 
m) , 3. 8 4 (2H, s) , 4. 3 2 (1H, m) , 7. 0 6 (1H, 

d, J = 9. OHz) , 7. 19-7. 25 (4H, m) , 7. 35 (1H, 

s) , 8. 0 2 (1 H, d, J = 0. 9 2H z) . 
MM®! 8 0 5 

15 N- -N- {c i s-4- [ ( 4 — ^ ^JV— 1 H — {Is 

1 H — NMR (CDC1 8 ) 5 ; 1. 5 5- 1. 7 5 (6H, m) , 2. 
0 2 -2. 0 8 (2H, m) , 2. 51 (3H, s) , 2. 62 (1H, 
m) , 3. 82 (2H, s) , 4. 3 3 (1H, m) , 7. 0 9 ( 1 H, 
20 d, J = 8. 9Hz) , 7. 24 (1H, d, J = 8. 9Hz) , 7. 29 
(4H, s) , 8. 03 (1H, d, J = 0. 55Hz) . 

mMm 8 0 6 

N- (2-7U;^f;V) — N— { c i s-4- [ {A-f^jV- 1 H — -f Is*? 
v'—A— 5 — i jV) ir*:V\ v^p-^vvW r^v 
25 1 H — NMR (CDC1 3 ) 8 ; 1. 5 9- 1. 7 7 (6H, m) , 2. 
03-2. 08 (2H, m) , 2. 48 (3H, s), 2. 66 (1H, 
m) , 3. 8 9 (2H, s) , 4. 3 6 (1H, m) , 6. 2 1 (1H, 
d, J = 3. 1Hz) , 6. 32 (1H, m) , 7. 08 (1H, d, J = 
9. OHz) , 7. 24 (1H, d, J = 9. OHz) , 7. 37 (1H, 
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m) , 8. 0 1 (1 H, s) . 

mmn so7 

N- { c i s - 4- [ (4-^f;V-lH-^y^/- ^-5-4/^) t^^] 
UPn^i^M — N — (^>-2-^jl^^=f-M T5> 
5 1 H-NMR (CDC 1 8 ) 8; 1. 54-1. 7 7 (6H, m) , 2. 

0 2-2. 0 8 (2H, m) , 2. 49 ( 3 H, s) , 2. 72 (1H, 
m), 4. 0 8 (2H, s) , 4. 3 4 (1H, m) , 6. 95-6. 9 
7 (2H, m) , 7. 08 (1H, d, J = 9. 0Hz) , 7. 20-7. 
25 (2H, m) , 8. 02 ( 1 H, d, J = 1 . 1Hz) . 

io mmm 8 o 8 

N- (2-7 — N — {c i s-4- [ (4 f-jV- 1 H — f 

1 H-NMR (CDC l a ) 5 ; 1. 5 4- 1. 7 8 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 50 (3H, s) , 2. 63 (1H, 

15 m) , 3. 92 (2H, s) , 4. 33 (1H, m) , 7. 00-7. 1 

3 (3H, m) , 7. 20-7. 27 (2H, m), 7. 37 (1H, dt 

-like, J = 7. 5, 1. 8Hz), 8. 02 ( 1 H, d, J = 0. 92 
Hz) . 

mmm s o 9 

20 N- -N- [cis-4- [ (4-^f;V-lH— f 

'H-NMR (CDC1 3 ) 8 ; 1. 5 4- 1. 7 6 ( 6 H, m) , 2. 
01-2. 08 (2H, m) , 2. 49 (3H, s) , 2. 64 ( 1 H, 
m) , 3. 8 6 (2H, s) , 4. 3 2 ( 1 H, m) , 6. 9 3 (1H, 
25 m) , 7. 05-7. 12 (3H, m) , 7. 20-7. 31(2 H, m), 
8. 0 3 (1 H, d, J = 0. 9 2Hz) . 

mmm 8 1 o 

N— {A-7 ^Jrv^^/V) -N- |cis-4- [ (4-^f;V-lH-^ 
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1 H — NMR (CDClj) 5 ; 1. 5 3-1. 8 0 (6H, m) , 2. 

02-2. 07 (2H, m) , 2. 4 7 (3H, s) , 2. 68 (1H, 
m) , 3. 8 7 (2 H, s) , 4. 3 3 (1H, m) , 6. 96-7. 0 

6 (3H, m) , 7. 22 (1H, d, J = 8. 8Hz) , 7. 31-7. 
5 3 5 (2H, m) , 8. 00 (1H, d, J = 0. 92Hz). 
MMM 8 1 1 

N- (2-* -N- { c i s -4- [ 1 H — 

IR (neat) cm" 1 ; 2 9 4 3, 1 4 9 7, 1 2 5 0, 1 2 2 7, 1 
10 126,941,752. 

mmn q i 2 

N- (3-* ^^^vvV) -N- {c i s-4- [ (4-^f/V-lH--f 

IR (neat) cm" 1 ; 2 9 3 9, 1 2 6 5, 1 2 2 1, 1 0 3 9, 9 
15 4 1,7 8 5. 

mmm 8 1 3 

N- (4-^ htriS'OitM -N- { c i s - 4- [ (4-^/V- 1 H— ( 

IR (neat) cm" 1 ; 2 9 4 5, 1 5 0 8, 1 2 5 0, 9 4 1, 7 5 
20 0. 

mmw4 5 5^m^mcxn^\ &rf\^-tmMms si 5^ 

4fe«r^gLfe e fcfcU H»J4 1 0-e#7c>'^-4- [ 
25 HJfeffiJ 8 14 

3, 3, 3- MJ { c i s -4- [ 1 H — 

MS :m/z = 3 5 6 (M+ 1 ) 
8 1 5 
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2- -N- { c i s-4- [ & y" 

— A— 5— fAO yyn^vvW K 

MS : m/ z-3 9 4 (M+ 1 ) 
8 16 

5 4-^f"/V-5- [ (4-^;^y^-c i s - 4 — cr-^vvV) j**^ 
- 1 H — f -y^S—At • ifcBfeSft©^^ 
(a) 2 - (cis-4- [ (4-^^/]y- i -=f Yy t Kp-2H-t°7>' 
-2->f;V-lH-'f^^-5 — TA) ^n^^/P} — 1 H 

-^y-f^K-A-1, 3 (2H) -^^cD^jt 
10 2- {cis-4- [ (4-^f;V-lH-^fyy^-5-^;V) Osr* 
y] y^n^y^} — 1 H — -f y-Y y K— />— 1 , 3 (2H) -Itfrls (10 
Omg, 0. 2 6 6mmol) ©7h7tKo77> (2. 7ml) iffc3, 
4-i?tKP-2H-t°7> (3 6 jtl, 0. 3 9 9mmol) ,M p 
- b/LccyTVl^y^ • — 7kfD% (15 mg, 0. 0 6 9 mm o 1 ) 
15 7 0°CT4B#«M#Lfc o ELJfcm&iktii®. MJ£«Si LTfe£«£#fc 0 

y y # 7^^pvf^7^- (^f-y/@»^A-e?§m) -eftfBl u 

2- |ci s-4- [ (4-^f;V-l-7f7t Kn-2H-tf7^-2-^ 
/V— 1 H — < 1/^1?-— /V— 5 — f /V) t^fi/] is#v^i/A>} -1H-' fy-f 
V K— A- 1 , 3 ( 2 H) - y^y (99. 6 m g , 82%) £#7c 0 
20 (b) c i s-4- [ (4-^f/V-l-7f7tFn-2H-t°7y-2- 

-fyv-i h— fy^/-;v-5— r^) ^y] ^P^tyr^y©^ 

2- {c i s-4- [ (4-^f;V-l-f b7t KP-2H-t°7^-2- 
-OV- 1 H — -Y yy*:/-/y- 5 — tvv) sf-^y] yyn-^y,V} -lH-^y 
>fyF^-l, 3 (2H) -e/ty (9 5. 5mg, 0. 2 0 8 mm o 1 ) £ 
25 3 0 % y f;V7 5 y-^y y ~MM^ ( 5 . Oral] »^«;MMT 2 

a^oy v^fyy 4— (y n p y y —jv/ 2 8%7y^ yi^KTif 

tB) "CflfiKU c i s-4- [ (4-^fy-l-7f7t KP-2H-h°7y 
-2-^a—ih — fy/y-zt'- 5 — ov) tf-^y] yy p^f-yr? y 
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(6 0. 4m g, 8 8%) £#fc 0 

(c) 4-^ 5 - [ (4-^EvV* y ^- c i s - 4 ~-f /Vv^ P^=<r 

/V) t^rv^] -l-ff7t Kn-2H-t°7^-2— f^-lH- -f J^V— 

5 cis-4- [ (4-^f;V-l-rh7t Kn-2H-t'7^-2~^;v- 
lH-^y^7-/V-5 — f/V) ^-^v-] S^p — > (2 0 0mg, 

0. 6 0 7mmol) ©N, N-^fMM7 5 K (4. 0 ml) 
tr^-2-^a*oi^V3i— tvV (7 6. 4 til, 0. 6 0 7mmol) , M 
«*yi7A (2 5 2mg, 1. 82mmol) »^ 8 0 "CC 6 

-5- [ (4-^/v*y>-c i s -4--f/v->^a^^^/v) ^-y] -1 — 

7- YyM KP-2H-t c 7y-2 — 1 H — (1/?*/— )V (1 8 6mg, 7 
7%) &#fc 0 

15 (d) 4-t^A—5- [ (4-^/^y^-c i s - 4 -- < /Vv'^ P-^-y 

4-^^vP-5- [ (4— =E^*y^-c i s -4-^/V^P^-^/t/) 
3^] -l-fh7t Kn-2H-tf7^-2-> f/t-- lH-^y^-;V (1 
8 6mg, 0. 46 5mmol) 02-7 p b/V^ (4. Oml) ttlI4N 
20 -Sft**- v^^l^ (4. Oml, 1 6 mm o 1 ) tt&ZMW? 2 4 0#f^ 
M#Lfc 0 WfflLT£fc6£ifcjg£aiJ&, WiU4-/f;'/-5- 
[ (4-^V'^y>-c i s -4-- { sVi/Jru^Zri/jV) t^r'>] -1H — f > 

^y-yv • mm.^. ( i 4 9 m g , 91%) %m-o 

1 H-NMR (DMSO-d 6 ) 5 ; 1.56 (2H, m) , 1. 80 
25 -2. 0 8 (6H, m) , 2. 45 (3H, s) , 3. 08-3. 15 (2 
H, m) , 3. 24 (1H, m) , 3. 42 (2H, d-1 ike, J = l 
2. 1Hz) , 3. 8 5-3. 9 8 (4H, m) , 4. 4 8 ( 1 H, m) , 
7. 12 (1H, d, J = 8. 9Hz), 7. 29 (1H, d, J = 8. 9H 
z), 8. 02 (1H, d, J = 0. 92Hz), 10. 97 ( 1 H, br 
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s) . 

V0*&]&Ltc o tctzU MMM 6 9 3 Tltfc c i s-5- [ 

^z/M - i h — i i/W-A,- 4-^7/^=- h y /l^M-MV^ 

5 ^fifebfco 
HM?!l 8 1 7 

c i s-5- { [3- (^^PT-;y) v^^P^^f^] -lH->f 
>^V-/V- 4 -#7l^- hV A* 

IR (neat) cm" 1 ; 2 9 3 9, 2 2 2 2, 1 4 9 5, 1 3 1 3, 1 
10 236,1028,945,750. 

mmm 8 1 8 

c i s-5- { [3- (^f;V7^y) v-^n^3->/l/] -1H-- f 

4 h y )V 

IR (neat) cm -1 ; 2 9 3 7, 2 2 1 8, 1 4 9 8, 1 3 1 1, 1 
15 242,1022,947,795. 

mmm 8 1 9 

2-^/W-N- {c i s-3- [ — r>-^y-/V-5— f 

HJfe^J 4 1 1 "C#7c c i s-3 - [ ( 4 - * f-As- 1H-4 5 - 

20 -f/V) ^v-] ^n^ty7 5y©-iSHS (lOOmg, 0. 35 

mmo 1) ON, N-^^7MM7^K (5ml) ^Wlcl-f y« (3 
6. 2 fiL, 0. 3 9 mmo 1 ) „ 1 -=c^-/U- 3 - (3 ' -^^7577° 
ntf/V) )!7/V^^ (7 4. 8mg, 0. 3 9 mm o 1 ) % fcK 

n^^r/F^y^ (5 2. 8mg, 0. 39mmol) iSi^MJxf 
25 ^7?> (0. 18ml, 1. 2 8 mm o 1 ) &%Qz., ififctM#bfc 0 
SJ»«ig^fvK TKSriP^-T^E^e^^^v- fyv^v (1/ 

1) -C2Htfitt}U iafP*JS7X^»mfe7XW^^> /r >^^I^Lyc 0 

£MM £ LT# b tlTt^ffi^ is y 7J ^>77 7A^P-7^77^ (-^-f-y 
/IMxf/^ 1/1-0/1 Ti&W) -CftMi-S ^tK£*) s 2-* N 
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- {c i s-3- [ f/V) v- 

£ n^df-S/yV 1 } 7*0^75 K (8 6. 3 m g , 7 7%) £r#7t 0 

IR (neat) cm -1 ; 9 5 3, 1 0 8 6, 1 2 1 5, 1 5 4 3, 1 6 

3 5. 

5 mmm s 1 9 <D^mm^x^^n^\ uT^-rmmm 820-82 

H WJ 8 2 0 

N- {c i s-3- [ (4-^f;V-lH-^yy^-5-^;V) 

10 IR (neat) cm" 1 ; 9 5 4, 1 0 3 1, 1 2 1 5, 1 5 1 4, 1 5 

4 3, 1 6 3 3. 

mmm s 2 1 

2-* h*^-N- {c i s-3- C (4-^f;P-lH--fy^;V-5- 

15 IR (neat) cm- 1 ; 953, 1112, 1232, 1512, 16 
4 7. 

mmm 822 

3, 3, 3-Ml7;^o-N- {c i s-3- [ (4-^^-lH->f^ 
^-5 — OV) ^-=3fv'] i/fu^i/jT,} /p/^7 5 K 
20 IR (neat) cm -1 ; 1013, 1084, 1146, 1552, 1 
6 5 5. 

HMM 8 2 3 

N- {c i s-3- [ (4-yf;v-iH--(y^/i'-5 — i jv) nr.**/] 

25 IR (neat) cm" 955, 1086, 1217, 1551, 16 
3 3. 

MMM 8 2 4 

2, 2-v^^V-N- { c i s-3- [ (4-/ f-fV- 1 H — W*-J~-;V- 
tti/l is#v^*ci/M ~?vs<^7% K 
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IR (neat) cm -1 ; 9 5 1, 1 2 0 0, 1 5 3 5, 1 6 2 8, 2 9 
4 5. 

mmm 825 

2- (1, 3-v^y-i, 3 — v^t kp-2 h—a y 4 y k^- 2 —a 

5 /V) -N- fcis-3- [ — r>-^y-/^-5— # 

LC/MS :M+ 1 = 4 3 3. 4 
8 2 6 

N- {cis-3- [ (4 - ^ f^- 1 H->f 5 -^/I/) ^v'] 

10 ^n^i//l/} -fy-nfy/^ K 

IR (neat) cm -1 ; 6 5 0, 9 4 5, 1 0 0 9, 1 5 3 7, 1 6 3 
3. 

SIMM 8 2 7 

N-^y^-N- {v^-3- [ 1 H-^^^y-yV-5- 

15 -f7V) v^n^vvW 7^--SttC^ 

1 9-C#fc2-7«^-N- {cis-3- [ (4-^^yV-lH- 
-fy^/-/V-5-^;V) ^v'] i/^ p^^/v} /p/^7U* (7 6mg, 
0. 24mmol) OTHF}§S (5mL) fofr^fcT $ — £ A ]) =f-xy A (4 
5. 6mg, 1. 20mmol) ^Px.T 8 5 °CicX 1 2 B#F&&Pf|&&# Lfc Q R 
20 J«£^£[Jfl7k (4 6 n L) , 2 N-?miti- h V $J»7k&m (9 2 fi L) N * 
(138/tL) , ttit3 0»Lf:|, ±7^f MlLfc D JfiSSr^U* 

^-^^rc^/k« (0. 2 5mL) £77Px., 3 0#»Ug»«±^ 
25 2 -7°p/V— 7^-v^ y/p r/V-^^^—^-e^L, 

N-^y^;V-N- (cis-3- [ (4-^f/V-lH-^yf/^-5 
— ■ fVl') ttlS] ^n^>/l/} 7^y--Sit (4 2. Orng, 49%) 

LC/MS : M+ 1 = 3 0 2. 3 
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MM® 8 2 8 

N- {c i s-3- [ (4->^-lH-^f V^y-;V-5— (M Or**/] 

5 2 OTftfcN- {c i s-3- [ 

-5-^/1^) ^p^^vvV} b7t 7 7^- 3-# A'/K^V'T 

5: \?&m^Xm&W8 2 7©^SfeiH3ptTffV\ N- {c i s-3- [ (4-* 
f;v-lH-^y^/-;V-5-^;V) *=¥^] v-^p^^/W -N- (t* h 
7tFo77V-3 ->f ^ ^) T 5 > • -»J^^#^ 0 
10 IR (neat) cm" 1 ; 1041, 1090, 1223, 1510, 2 
9 4 3. 

mmm 829 

N- (2-* f^vo^/V) -N- {c i s-3- [ (4-^f;V-lH — fy 

15 MM 8 2 lTl#7t2-^ h^N- {c i s-3- [ 

$)8 2 7©*fem3¥H:-CffV\ N- (2-^ h^v'^/V) — N— {c i s-3 
- [ (4-^f;i/-lH-^y^/-;v- V^a^^/w} 

20 LC/MS : M+ 1 = 3 0 4. 2 
HJfetflJ 8 3 0 

N— (^^o7°oW^V) -N- {c i s-3- [ (4->f;V-lH->f 

Wi8 2 3t#fcN- {c i s-3- [ ( 4 - ^ 1 H— -Y y^V'~jV 

25 -5— f;v) rf-^i/] ^n^df^/W ^p/D^y*;^^^ KSrffiv^ 
ta«8 2 7 69^fe^2pCTfrV\ N- (^n7°PhVV^f;V) -N- 
{c i s-3- [ ( 4 - ^ f^- 1 H-f 5 --f;» tf^f] 

p^v^H 7^- 

I R (neat) cm -1 ; 800, 1211, 1267, 1529, 26 
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1 1. 

mmm s 3 1 

N- {c i s-3- [ (4-^f;V-lH^^/- t^V] 

5 ^8 2 4^2, (cis-3- [ 

1H — Offy— As- 5 — f As) ttiS] Ufxx^UA'} 5 K^ffl 

V^t»j8 2 7©^SfeiJl3|Si:TffV\ N- (3, 3-vV^/K/^) -N- 
(cis-3- [ (4 - ^ f 1 H-f 5 -- T^) tt 9 s] *y<? 

10 IR (neat) cm -1 ; 1115, 1227, 1375, 1518, 2 
9 5 3. 

mmm 8 3 2 

N~l (cis-3- [ 1 H — {>fry— Jls-5-' ( fr) 3r 

15 g&ma 2 5-e#fc2- (i, 3-v^y-i, 3-e?tKo-2H — fy 

^VF-/V-2-^;V) -N- {cis-3- [ (4-^f/V-lH-^ W 
-/V-5-^/^) tf-^S/] n-^3rV;W TirbT^K (70mg, 0. 16 
mmol) £4 0%^f;l>7^ (5mL) Sr^JlfcT— IfeSfc^L 

20 2 -;Aj/V -/VjS»JcfiSh- ^^V^i— x/V#^«riP^T 3 OfimWLfc 0 
^Sr^JE®*^ 2 -7n/V^- *M V?v fcJVl/^—fvl/- ^if;Vx^-f 
/Vtlffl, N~ 1 ~ (■GtZmmir) - { c i s - 3 - [ (4 -pt f-j-U- 1 H 

— f >Jfy'-/V- 5 f/V) ^^rv-] v".7 n^rvvW -»-T 5 K • ~ i&g? 

S (39mg, 7 9%) =Sr#fc 0 

25 IR (neat) cm -1 ; 1201, 1267, 1556, 1662, 2 
9 4 3. 
S«4 8 3 3 

N - - { c i s — 3 — [ f >^y-/V-5-^7V) .^-v"] 

s^p^^m -N- r^vc^ 
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Mm 4 1 1 T*#fc c i s - 3 - [ ( 4 -/ 1 H— Y Jx^V— 5 - 
tf"3f$/] v-^ n^t>7^ (1 0 Omg, 0. 4 1 mm o 1 ) (D* # 
A<&ftL (5ml) iC-^ y^nf^T/Vft K (4 2. 8/i L, 0. 4 5 
mmoDJKO. 2 3mL, 4. 0 8 mm o 1 ) »*.T 1 0 5>»fr>- 
5 7; h ])7k^k*Vmi-y}) (2 8. 2mg, 0. 4 5mmol) ^Pit 

(3^^/K (5%T>^---T7K) /^pp*M=10/ 

10 0) I'tilL, N- (c i s-3- [ 
10 -5-4 As) i/fu^^M -N- (h°V^>-4-4/^^^/U) T 

5; V (58. 7 m g , 43%) <£r#fc 0 

IR (neat) cm" 1 ; 941, 1092, 1221, 1508, 16 
0 3, 2 9 3 3. 

mmm 833 £tsj&&?tv\ ^r^-t-*»j 8 34 ~mmw 8 

15 3 6©ft£fe&£^ufco 
8 3 4 

N- {c i s-3- [ (4-^f;WlH — #-^$/] 

^yn^^^/v} -N- (try v^-3 — f/v^^/W t^>- — ftifcfi 

LC/MS : M+ 1 = 3 3 7. 3 
20 HJfeM 8 3 5 

N— {c i s-3- [ (4-y ^vU- 1 H--f y 5 — f/V) 

^^pa^^i -N- (t°yi/>-2--f/vy^/y) 7$y 

IR (neat) cm -1 ; 9 3 9, 1 0 9 2, 1 2 2 1, 1 7 3 2, 2 9 
3 5. 

25 mnm 8 3 6 

=r.^;V N— { c i s — 3 — [ ( 4 y ^/V- ] IT - •d' >-yV— /V- 5 — fyv) 
LC/MS : M+ 1 = 3 3 2. 5 

»$j 8 3 7 2 - ( { c i s-3 - [ (4 ^/V- 1 H— f y^V— 5 
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— f/V) p-^^vyv} 7^/) JV<D&$, 

7]C*^T/V ^^AUf^A©7h7tKo77 >1g«^ H»] 8 3 6 7? 

N- (cis-3- [ (4-^f^-lH-^^V^-5-^ 

/v) tf-^f] v/^p^^m ^y^-j^nx., s^7?3B#w#Lfc 0 ^ 
L?t 0 ^^jf^p^ ^$ ; ^ JV (T ^_ T7K 

^r^t?) /^no*M=l/l 0) ttilL, 2- ({cis-3- [(4 
- ^ ^- 1 H 5 Hr**S\ S^p^^/W 757) 

(17. 6mg, 4 0%) £r#fc 0 
10 IR (neat) cm -1 ; 943, 1057, 1093, 1223, 31 
8 8. 

MMM 8 3 8 

N- {cis-3- [ (4-y^-lH-f^7-;^5-^/P) 

15 ^JfefflJ 4 11 T*#fc c i s - 3 - [ (4 1 H — i ^V-A— 5 - 

^f/P) ^-^ri/] i/7ta^t>7 5> (lOOmg, 0. 41mmo 1) 
/-/VM (5mL) ICT^ y/l-g^fvl' (0. 0 4mL, 0. 4 9 mm o 1 ) 
£ AO £ r 5 0 °C \Z X 2 1 7t„ S« £^JBE#Mf ^ i/ViJ a 

20 N- fcis-3- [ (4-^^/V- 1 H--f>^V-;V- 5— f;l/) 

^n^drvvV} -j3-T^-^-h (8 8. Omg, 6 5%) £r#fc 0 
LC/MS : M+ 1 = 3 3 2. 2 

H»J8 3 8<D#feKlpCTB0S3rfTV\ H» 8 3 9C0^^^^Lfc o 
H«!J 8 3 9 

25 tert-7f;V N- (cis-3- [ {A- j-^jV- vVv'—jV- 

LC/MS : M+ 1 = 3 7 4. 3 
mm 8 4 0 

N- (cis-3- [ (4 - /fVt— 1 H— < 5 — Y/^) tf-3r2/] 
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hy^/^ng^ (5mL) O^op^y (5mL) »M8 3 

9 tffc t e r t -^/U N- { c i s - 3 - [ (4 ~? <f /l>- 1 H— f ^ 
y*~/U- -fr5r*s\ u^i/jv) -(3-/7^ h ( 1 0 6 m g , 

5 0. 2 8mmol) C^pp^^ (5mL) * 0°C\Z.XMtl. StU^T 
2 L fc 0 £fJ»£MM*# h ^ £ M ^ ^ J; o T , N - 
{c i s-3- [ (4-^f;V-lH-^^/^-5- f^) t^iX] */9 
P^ri//V} •Z^y7;^t^MI (19 6. 2mg, 

quant. ) £#fc 0 
10 LC/MS : M+ 1 = 3 1 8. 2 
HJffi^l 8 4 1 

trans-N- {4- [ (4 -^;V- 1 H — f Is?*/— J>V~ 5 — f ;V) ir^r 
v-] S^n^r*>yW — N, N- ^vVT 5 
&8fe09 7 4 4 tllfc trans-4- ( (4 -m^yi— 1 H-^ y ^i/— /I — 
15 5--f;U) ^a^fyT^ (13 0 mg, 0. 5mmol) O 

?#;-/ymm (3mL) iCfM (0. 14mL, 2. 5 mm o 1 ) , /jVVAT 
4ft K» (209. 3mg, 2. 5mmol) ^TVzfcfrfb 
(15 7. 7mg, 2. 5 mm o 1 ) ^0^T-B«#Lfc o 

i N-7j*fc^ h y fyj±7mwt*Mx.tc.'&'? p p */i^-e3[Etf£itti l# 
20 7k»^^^!>Ar^#Lfc 0 »^y*^D-7f^7^ (^^y 

^:7DP*;^=0/1 0 0-1 0/1 0 0) UttlL, trans-N 
_ {4- [ U-ai^vV-lH-' 5 — r/1/) t^f^] i/^P^^r 
vvW — N, N-^W^ (8 2. 3mg, 5 7%) £r#fc„ 
IR (neat) cm -1 ; 7 9 8, 8 9 5, 9 4 7, 1 0 5 7, 1 4 9 8. 
25 8 4 2 

N— {c i s-3- [ /V- 5 — f/V) ^-v-] 

v^n^-^/W -N, N-^W^ • — Sgfc&O-g-fig 
H«<J 7 4 5 -e#fc c i s - 3 - ( 1 H— <{ V&9—)V- 5 - 

>r/v) **y) iyyvi^^y-rz^m^xmmms 4i(D^mmzx^m 
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£ffV\ #bfl^cSM#J (12 6mg) (D2-7u^;—jvmWL (5ml) K N 
lN-St/^xf/Vx^r/l'ii (0. 8 8mL) £AD;L X 3 0M#LiI 

■eStfU N — (ci s -3- [ (4-xf;V-lH-f^^-5-^ 
5 /V) ^-drv-] v-^c^^/W — N, 5 ^ • — (8 5. 2 

m g , 4 6%) &#fc„ 

IR (neat) cm -1 ; 9 8 2, 1 0 3 6, 1 2 1 1, 1 2 5 7, 1 5 
2 5. 

8 4 3 

10 c i s-N- {4- [ (4-xf;V- iH-^fy^/-;v- Hr*tS/\ 
n^*/M -N, N-v^ f;V7 5V • -S||©M 
Hffif!] 7 4 6 T*#fc c i s - 4 - ( (4 -a^vV- 1 H--f V^V-vV- 5 - 
-OV) ^rf->T5^Ml^T»#ij8 4 2<D^CTC-r=frV\ 

c i s-N- {4- [ — f^^V— 71^-5 — f;V) ^v-] 
15 l/9n^*/M -N, N-i?^ W ^ > • -fiS^#fe 0 

IR (neat) cm -1 ; 8 4 3, 9 4 3, 9 9 7, 1 2 4 2, 1 4 4 6. 
»J8 4 4 

N- {trans-3- [ ( 4 —=.<5-As- 1 H--f ;V- 5 — (A) 

is] i/tu^isM -n, N-^w5 >- • ~mm^(D^ 

20 trans-3- ( (4-^f;!/- lH-f 

{trans-3- [ (4 -rc^vv- l H — f /V- 5 -iW) :<-->>': 

V* n^^/V} -N, N-v 5 ^ ^AT 5 V • — &m*&£#fc 0 
IR (neat) cm" 1 ; 8 0 4, 8 4 1, 1 2 1 1, 1 2 5 9, 1 5 2 
25 7. 

mmm 8 4 5 

t ran s-N- {4- [ (4 —zxj^jV- 1 H — ( l/tfl?— ;V- 5 — f/V) ^ 
»M 7 4 4 T?#7t t r a n s - 4 - ( (4 -xc^_ iH-/f y ?V—JV- 
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fTV\ trans-N- {4- [ (4 l H-^ V^/^- 5 

IR (neat) cm" 1 ; 1111, 1321, 1551, 1624, 2 



HifeM 8 4 6 

trans-N- {4- [ (4 -xf ;v- 1 H->f y^/^- 5 - ^/^) ^ 



MM®* 7 4 4 -C#fc t r a n s - 4 - ( (4-^/1— 1 H— f y^^-yl/- 
10 5->f/V) ^nA^fyT^ V£ffl^TH«]8 1 9 cD^fel-^lST 

f?V\ trans -N- {4 - [ (4-^/1— 1 H--f Is&^As— 5 — f 

IR (neat) cm -1 ; 1 1 1 9, 1 2 3 1, 1 5 4 5, 1 6 3 3, 2 
9 3 3. 
15 H«i 8 4 7 

N- (cis-3- [ (4-xf;^lH-^^'^-5-^/V) ^^^] 

HWil 7 4 5 T?#fc c i s - 3 - ( ( 4 -j^vl— 1 H — f 5 - 

20 N- {cis-3- [ (4-^yV-lH-^>-^V-/V-5-^/V) 

IR (neat) cm -1 ; 957, 1111, 1232, 1545, 16 
3 2. 

HJfiM 8 4 8 

25 c i s-N- {4- C — fy^/-/V-5 — fVV) rtf-^S/J 
ift^7 4 6t#fcc i s-4- ( 1H-4 y^^—jV- 5 - 

y? v~-*-v yr ^ y&m^xmmms 1 9oMt^mcrm\ 

c i s-N- {4- [ (4-xf;v-iH- ( l/jfS*-A>- 5 — { ;V) 3r*t*s] 



5 9 3 7. 
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LC/MS : M+ 1 = 3 0 2. 3 

mmm 8 4 9 

N- {trans-3- [ (4 ^~A>- 1 H — f 5 — f ;V) ^ 

5 ^]^a^i/;H TtFTO'O^i 

7 4 7 T'#fc trans-3- ( ( 4 - ^ lH-f 
5— Y/P) ^P^t^T^^V^t^8 1 9(D^MzMZX 

f?V\ N- {trans-3- [ (4-^^/P- 1 H— f 5 — f 

10 LC/MS : M+ 1 - 3 0 2. 3 
HJfeM 8 5 0 

trans-N-xf^-4- [ (4-xf/WlH — fy^V-/V-5 — f 
/V) ^2/] >^ n^f-VT $ V • ~ 
HJfeM 8 4 5 tllfc t r a n s -N- { 4 - [ (4 -mgvV- 1 H — f 
15 -7V-5-- (M ***s\ v^n^i>vW 7tF7$MV^ H»!]8 2 
7©»lCTtTV\ t r a n s [ ( 4 -x.=f~;V- 1 H- 

>f >?*s—a>- 5 ->r^) ^P^t^7^ • -mm^m^ 

IR (neat) cm -1 ; 791, 845, 1059, 1213, 152 
4. 

20 mmm 8 5 1 

trans-4- [ (4 -3i^vU- 1 H->f 5 -^V) tf-^fS/] - 

N-7°n t>V^ n^ri^X 5 > • 

(a) t r a n s-N- {4- [ (4-x^;V-lH-^fy^7^-5-^ 

25 H»J 7 4 4 trans-4- ( (4 -rc^vV- 1 71 — f y.?y°~-jv- 

ffV\ t ran s-N- {4- [ ( 4 -rc^vl— 1 H — f >"^V— )\>- 5 --f 

(b) trans-4- [ (4-if/V-lH-^>^/-;V-5 — f^) si" 
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trans-N- {4- [ ( 4 -rt^yV- 1 H-^f JV- 5 --f /V) 

'fjV\ trans-4-[ (4 -xf l f 5 - ^/V) ^ 

5 $✓] -N-^p tf>->^ p^jj->x 5 y • — ^Bi&£rt#7t 0 

X H — NMR (DM SO - d 6 ) 6; 0. 90 (t, 3H) , 1.17 
(t, 3H) , 1. 45 (q, 4H) , 1. 6 3 (m, 2 H) , 2. 09 
(m, 4H) , 2. 8 4 (m, 4 H) , 3 . 0 3 (m, 1 H) , 4. 0 6 
(m, 1H) , 7. 16 (d, 1H, J = 8. 89Hz) , 7. 29 (d, 
10 1H, J = 8. 89Hz), 8. 0 3 (s, 1 H) , 8. 7 7 (b r, 1 
H) , 8. 8 9 (b r, 1H) . 
MMM 8 5 2 

N-^/V-N- {c i s-3- [ (4-x^-iH--fy^7-/V-5-'{ 

15 HI^j8 4 7T#fcN- (cis-3- [ (4-x^-lH->f^/-;V 
-5->T/V) ;fr3f$/] ^P^rV/W Tir bT^ K£ffl^T«#ij8 2 7©^ 
jfei^CTfiV, N-^/V-N- {c i s-3- [ (4-xf/V-lH->fy 

IR (neat) cm -1 ; 7 9 9, 1 0 3 6, 1 2 1 1, 1 2 5 7, 1 5 
20 2 7. 

mmm 853 

N- {c i s-3- [ (4-if^-lH — — fyV) 
P-^-vvW -N-7°p fcT/Vr 5 > ■ — &Bfe£©£^ 
(a) N- (cis-3- [ (4-^^- 1 H -4 5 - A )V) 

25 v^p^^A-} KO-^fife 

7 4 5 T'#fc cis-3- ( (4-^^/1/- 1 H—f I/^V-A- 5 - 
-Ov) ^n^fyr^y^^tms 1 9 (D^feM^TEfS 

SrfTV\ N- {cis-3- [ (4 -xf i h-^ 5 - ^^) 
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(b)N-{cis-3-[ (4-3^vV- 1H-' (A>) Or 

N— { c i s — 3 — [ (4-if;V-lH-^> V *S—jl> - 5 - -f /V) sj-df- 

5 £=frV\ N— { c i s — 3 — [ (4 -xf /l/- 1 H-^ y^/^V- 5 
ttis] i/9 p^^/V} -n-/p t°;V7 5 > • — MM<H#fc 0 
IR (neat) cm" 1 ; 1 0 1 2, 1 2 0 7, 1 2 5 7, 1 4 5 6, 1 
5 2 7. 

mmm 8 5 4 

10 c i s-N-^^-N- {4- [ (4-xf/l/-lH-^y^/-/W5 — f 
;V) it**/] v^p-v **/M T $ -ffim&(D&i£ 

HJSM 8 4 8 tmiH c i s-N- {4- [ C4-^^-lH— fy^/- /V 

fe^fltCTfTV^, c i s-N-^/V-N- {4- [ (4-x^V-lH-fy 
15 5 — CAO */9 n^iy/V] T % ^ • — SiftfiSr#fc 0 

IR (neat) cm- 1 ; 812, 1045, 1217, 1261, 15 

2 5. 

H»J8 5 5 

c i s-N- {4- [ (4-x^-lH-^^y-/l/-5-^f/V) 
20 p^vvW -N-7"p t°;V7 5 > • ~ffig£&<0&I& 

MMM 7 4 6 X^fc c i s-4- ( (4-^^/V- LH-- T V^^-yV- 5 - 

-f/W P-^ f->T5 >^.fflV>rH»!j8 5 3 ©#ifcJJ:JpCTfrV\ 

c i s-N- {4- [ — f Is&yf' — /l^— 5 — f/V) ^v-] 

v^p^vvW -n-7p t>7?y • — 
25 IR (neat) cm -1 ; 8 0 0, 1 2 1 7, 1 2 6 1, 1 5 2 5, 2 9 

3 9. 

HJfcfcl 8 5 6 

N--x^yl/-N- {trans-3-[ (4-xf/t,- 1 H--^^7-^- 5 
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MMM 8 4 9 -e#fcN- { t r a n s - 3 - [ (4 ^/P- 1 H— Y y^j/ 
tOjj-m^LXfthK N-^/V-N- {trans-3- [ (4-^^-1 
• 5 fc a 

IR (neat) cm -1 ; 8 0 0, 1 2 2 1, 1 2 5 7, 1 4 5 8, 1 5 
2 7, 2 9 4 3. 

mmn 8 5 7 

N- {trans-3 - [ ( 4 -=c?-jl<- 1 H — f l/#^~A>- 5 ^ 
10 V] i/^ a-x^f- -N-7°n t>7 5 ^ • — i^®^©-^ 

MMM 7 4 7 T-#7fc trans-3- ( (4 -Jt^- 1 H— f ls?*S—/V- 

5 — T v'^n^f-VT^>'M^T^»!l8 5 3(Djrm\mZX 
frV\ N- {trans-3- [ (4--X3VV- 1 ;V~ 5 — f 

15 IR (neat) cm" 1 ; 1 2 2 1, 1 2 5 7, 1 4 5 8, 1 5 2 5, 2 
9 3 9. 

MMM 8 5 8 

5- { (2S*4R*6S*) - [ (2, 6 5vVfc°^y 4 —f/V) 

} - 4 - ^ l H-^f y^y • MS©^ 

20 (a) (2S*4R*6 S*) -4-t Ko^5/-2, 6 - i?^ 5VVfcf^y 
l-mm t -7^;W&fo 

(2S*4S*6S*) -2, 6-^^/V-4- t Kn^t^y 
(3 8 8mg, 3. OOmmol) ©^^f/^/^75 K (6ml) »h 
y rc^/l^T 5^(1. 67ml, 12. 0 mm o 1 ) , t e r t -~? 

25 9V> (2. 7 6ml, 12. 0 mm o 1 ) ^*0X.T 6 0 °Cfc:T 3 R#K&# Lfc„ 
^©|I^-tert-7f/V (1. 3 8ml, 6. Omm o 1 ) SrJPxT 

6 o °cict £ b 2 mmmt l/c 0 * % 5 %-»7j<*i7 y r> ^ » ^tkjs^ 

ffltLfdfc im^^-b/^^ (1:1) IclTttttibfCo iSfP«7XT?jfe 
&U mWtfhVVMzxi&lgkU m&Tmm&m£-tZ>z.k\n3:iQ (2SM 
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R*6S*) -4-tKP^-2, 6-i?t fjV t°-i t - 

-f<5-A> ( 3 7 3 m g , 5 4%) 
(b) 5- { (2S*4R*6S*) - [ (2, 6 - 5VV-fc?^ y Vis- 4 

5 (2S*4R*6S*) -4-tKP^-2, 6 ^vVtf-^y v^- 1 - 
Klt-/f;V (144mg, 0. 6 2 8mmo 1) (4ml) 
1 4 - ^f/V- 1 H->{ 5 - (1 4 Omg, 0. 945 

mo 1) , ->7/^f U>MJ-n-^f;^X*7> (2 5 3mg, 0. 9 4 
3mmol) aDitlOOmsWIjfLfco ii±Ttl^§*L, 

io v fc/vj* x^mmz i n-tksi^ b v $ ^mm^xm^ u n^mi£ t« 

£®5feLfc 0 r^i-^^y— (3ml) , 4N-t|-^^fy (3ml) 

TA#fU 5- { (2S*4R*6S*) - [ (2, 6-^f;Vtxy^-4 
-^/V) } -4-^f;V-lH-^y^;V.Iit (30mg, 1 

15 6%) £#fe 0 

IR (neat) cm -1 ; 1283, 1219, 1209, 1151, 9 
9 7, 9 4 1. 
1 

r h o v y ^wummr 

■mm. 2mA<Df&mmmmmm(ioM h y * t 

(Tris) (pH 7.5), 1% h y h >- X-100, 0. 5% NP-40, 150mM NaCl, 20mM7y{k 
i~hVV&, ImM xfwy^7 5 yffl^(EDTA), ImM rc^l/V^ ]} a— /Hf * 
(3-T5 yrc<3vVJ>- 7VH-N, N, N' , N- -0f|&(EGTA) , 0. 2mM 7i/ft7x- 
25 ^^/WVV*~MPMSF))^?MU *°yrF77;l'tnxfvyfO/]f 5 ,^ 
-»^^^1^-£^T&li«KLfc 0 20,000 g^l5#K<Dil»friHTo 
fc^ JWt^EHXU £MU00,000g, 60^M©jfi3S'i>Srffofc 0 ^<Z)_k?t£ 

^Rho^-ifm#:@^7 0 ^fS'^T©J:5^®Lfc o 
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t>, Z^irCf* m-Y^rlgG (Fc) * y ^KiR«f4a^* (Phosphate- 

Buffered Saline : PBST?l/300 (1 nWifc/mpl PBS) 96^ELISA7° 

•?Bfc^fc„ 100jtzl<DPBS£»fL ±*irlfe«vyfe (^©«fc^^tr2 

5 HHife) 0 »@L 100*i l©^Py^>^!R«S (0.05% Tween 20, 0.25% ^ 

xmffim7V-)/?ss)%m\iu ^ux*mm<D?v y *y?%fj 

ofc D ^ny^i^^ 100/* l©yo y^^ir^Tife#£2[ItfTV\ PBS1? 
1/200(0. 5 /il(0.1 J ug)/100Ml)«^^7t-^#:(^LROKII (Rho^ft-f) 

^-^k^)^ioom1«l, ^?at?2^w©K#^ffo^ 0 ioom i© 

±fB7° U~ h V ^T«ffii±}li^ b R h o %mm*}K ® Mit U 

Rho ifV >mtTy^ %ftf£ofc 0 1. 5mg/mli£f« Lfc4^J»ffi$E 

^Sftlfft/w- HC100|xlSS3jnU 4°c N -BlfM^^s^fctioT; 

15 Rho ^t^Sr^V- MclSftLfc, £0»T^ ±?t£3#T, 100jul:fo& 
^P$fflM«-C3tE!^Jf-L7c 0 £ bfc 100m Iff f» (50 mM Tris (pH7.5), 
lOmM MgCl 2 ,150mM NaCl) ^3[S^ Lfc c ±?#»Wc7V- ±fB©SJ£ 
M$H$(50mM Tris-HCl (pH 7.5), 2mM EDTA, lOmM MgCl 2 ) £40 m l^Pbfc 0 £ 
b Wb^fe^A^TcTxV v-V5' ^y7^^7x^ff (ATP)!S«(0. 1 m M ATP 

20 (6 nM [y- 32 P] ATPSr^tp) , IQpgKXhy (HF2A)) £ff© U -^<Z)f#«10 

o fc 0 Si^ff it 12, «ilJt75mM<D y yfM, 50 n M ATP^^t" 5 ^ b \C £ 
oTfTo/Cc frfo%kT'&, M205(Wallaci±)^(D*^x}N-fe/H3- 

25 £r75mM© y y^^l50mlTnO^W» Lfc 0 n «^g|{1^30f# «9 & Uf o fc a 
»^7^ ^ ^ ^ A- * - « £ ^ -tu^yfDm-C^, W^s^v— 

Rho ^ti/TV^^v^i^i/y'/'UC'^^ 17 y hSfcSr^y V tfyy K(= 
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t U lk&m^-£tiT\,^^y^Mc&tf V > h$± (Rho^r 

tf&EkK&^X, 1 OMORh o £ ICjtttO. 4/z 1/m l ~C 

5 fcofdc 
fWi 2 

m^Vtc^ 37°C^j£rSU 95% 0 2 - 5% C0 2 Kxm% Lfc^ -^if 
10 7^ (118.4 mM NaCl, 25 mM NaHC0 3) 1.2 mM KH 2 P0. ); 4. 7 mM KC1, 2.5 

mM CaCl 2J 1.2 mM MgS0 4 , 11 mM = — jx) Lfe^*25 ml^-^^^^W 

£U T"yf (AP-641G, BWtM) Sr^btVa-^tlBftLft, ff-ih^^ 
£ffi&45#ra£j&fb&-£fcSL Ti?5Vl^y M). 3-300 mM^J^T, IgJ»HX 

»4fcffiSrl00/ig/mlJn^T10^J; DfffiTWa y >-0. 3-300 /zM^J^T, 
J»£«£*fc 0 I0g©7tf/vn y vm«tS*^:JlX3MlKJtSSrl00%^ Lfc 

20 mn±ofijffi<Dpr^ 

25 « ('Stt»MK*iE, m**) , ffif&<Dmvm • « • Bmit Mx.mm 

&£Tfi>bBB$:, >b*±. MttSI, g3M& AIDS. S 
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ft 3fc (D |5 m 



1. it (D 



R 



1 



\ 




x- 



5 



(1) 



K'tU R 1 - X - fem- h b < lil^ot l ~ 4 ffl#$i-5 0 

XfSSMg^ *fc«^:-0-, ~N (R 3 ) - % -N (R 3 ) C ( = 0) - % 
-C (=0) N (R 3 ) -S (O) n - x -N (R 3 ) S (O) 2 - % 
10 -S (O) 2 N (R 3 ) - % -£tcfe-C (=0) -T^^nSS, 

L<tt*tl©7;^l/yl (R7MuyS©-CH a -SSS;: -o-, 
-N (R 4 ) — N (R 4 ) C (=0) -C (=0) N (R 4 ) 
-S (O) — N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) - % Jxfcte 

-C (=0) -T^^tbSSidioT, l|fcf« P-J;fc«^ortt# 

ntt, 0, l*fc«2^*i- 0 

R 1 ^ 7jCfH®^ /np^>^ -fnl N ^y^>^/H, ft 
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rA^/va, «feb< nmm&v^fvT^*^, g$^L<«i$g 

I©^^n7;^-/vS, gilt L< ftteWM<o&%u&M&&. ttfeb< tett 

&Sg&©Tv'A'S, lfdK:-OR\ -N (R 9 ) R 10 , 
5 -CON (R 9 ) R 10 , -S0 2 N (R 9 ) R 10 , ^L<tt-S (O) m R 1 1 

l < n tvv^-a^ g&& l < immm^mmmmm. 

g&& L< te&g&^T^^jfr^-A'^ g^% L< teftSg&O^i&g, 
10 EItL<i«t©7i/;H, ^fc«5t:-CON (R 9 ) R 1 ° x 

-so 2 n (r 9 ) r 10 , feL<»-s (o) m R ii -x:m&n%M%m-r 0 
^/vae, gm& l < lisiicv'^ n t/v^as, g*&% l < f4«niife©i&fps 
15 ;>S S ^tatit t< aiti©7^s^tt 0 

R\ R\ *3J:^R 10 «I^-*/c«^o-C, 7mW^, g&t>L<ttt&g 
^CDT/V^/VS, gifet, L < li&gjfe© n T/^/^m, g&& L < teMggl 
(DZ/J? n 7/^=;^ g#l^ L< g^fc L< «g 

20 Wk(DTJ\s^*is%^7£=-jvm, g^% b< rJ:Mg^©^«S, gm^ L< 
gm^T^/vS, gmtU< M-gm©Ty--;i-T/V^AS^*-t-d\ £fcteR 
9 1 R 1 0 tfSEV > \z&& Lt, n fi b 355 fe-^i- 5 gfjf ^ J- ft o T« * fcffi 
©^xnJ^&^A/eivr t> «fcV\ gmt> L< tei§g#l<D:t&fn 5 ~SMM<DWfc 

7$;i» 0 

25 R 11 }^ fiIt)L<tt*fifl©7^^H, Iit)L<fi*ti©^n7 
g^fe b< fii&igtfc©^ p T/Hr— g#& L < ttf£g^(Df& 
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Rh 



2. 5^ (2) 



\ 



x- 




,6 



(2) 



5 K^, R l -x-\$m--&^<i*gctj:oX i~4®fc&tz 0 

10 ii©7;V3 3r^;i,*^;H, L < tltKft 

ifiHI©7^ ^fc«^:-OR 8 , — N (R 9 ) R 1 ° N 
-CON (R 9 ) R 1( \ -S0 2 N (R 9 ) R 10 , %L<«-S (O) m R 1 1 

-CON (R 9 ) R 10 N -S0 2 N (R 9 ) R 10 , %L<S*-S (O) m R ll X*m 

20 r\ r\ r 10 , r 11 , texx^mim^i kmzn^&Mi^-cmztiz. 
meg. i iB«© Rho ^-r-^mMo 

3. XflSa£:-N (R 3 ) -t^^ilSStfcS, tt*i5 1 * fctt 2 ffift© R 

h o ff m^Mc 

4. X^ : -n (R 3 ) C (=0) -^^5S"efc5> f»*^l*fc« 
25 2 fBftO Rho — if mwMo 
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5. Xi&SpS-.-C (=0) N (R 3 ) £H6ST?fe £ , 

2 |B«4© R h o dp-f — If PI#£lJ Q 

Si 1~6 ©V^-f n^-^i3lfB^©R h o 
<teMWM<D^h7t Kntf^^S-CfeS, !t*I!7ffifiCDRh o^-ifpi 



JH^tdE, J3»«, ST«, WSMUJe, m±Bm 

AIDS, tfg**JJP<Z)*flc % fi^ift, WoM 

WM-zh% , mm l ~ 6 © v v-f ti^ i iitcfatt(7? r h o if ffl.#£U 0 

10.^(3) : 



20 D£4\ R 1 -X-M^]-^b< iil^ot l~4f@#4f-5c 

XteJ&j£<g\ ^7t«^:-0-, -N (R 3 ) — N (R 3 ) C (=0) - N 
-C (=0) N (R 3 ) - x -S (O) B - N -N (R 3 ) S (O) a - N 

-s (o) 2 n (r 3 ) *7t«-c (=o) -"t*mzhz>&. *ft\-zm&h 

25 -N (R 4 ) -N (R 4 ) C (=0) - % -C (=0) N (R 4 ) - x 



io mm* 



R 



1 
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-S (O) -N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) $fcf± 

-C (=0) -fS^Wiiaot, l%fcmm% ^-tfclil^otll 

ym^:-c (r 51 ) =-ei^5itt<ttii«su y 2 «^ : 

= C (R 52 ) --e^^tl§S^b<f*S*^^U Y 3 «^:-N (R 6 ) 

15 ftUfcf* n T/i>*A'&&&t-o 

^f/H, B$lt L < feMWM<D is? a T/V^/v*. U < te?lfimcofS« 

20 R 51 *5j;^R 52 «^-^fc^m^oT, **]^ ^p^VJ^ =hpg, 

25 -N (R 9 ) R 1 °, -CON (R 9 ) R 1 ° N - S 0 2 N (R 9 ) R 10 , <b L < 
-S (O) m R u 1:t^WS^t„ 
mtt N 0, l*fc«2^tt 0 

r\ r 9 , *3j:t/R io ^iwi-^fcttm^oT s 7mw^, w&-bh<nmm 
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fcteR 9 £R 10 ^5^Sd£-£LT, ^ys^fsi^^^^otf 

R 11 ?*, g#&L< teJlg^X/l^A'g, gilt L< «Mfim©>^ o7 

10 -yVTA^K^atto 

R 6 tt7k*^, gm^L< te«$l©TA^^ tt&fcL 

15 -CON (R 9 ) R l \ -S0 2 N (R 9 ) R 1 <\ tb<tt-S (O) m R 11 ^ 

(Dx^^jg-^-cfes^^ r 1 ^**^, jj/istf^^m, ^tt-nr^^ 

20 (2) -0-X*&&tlZ>^hZ>W&, R 1 ^7K*DiH\ l£gglT7l^7V 

»«gm-< > fe 5 ^ , 

(3) X£$5£ : -NH-T^^5St&5f^ R 1 ^7X»^*^^T 5 7 g 
25 (4) X^ : -C (=0) -t?^^tb5St?&5#^ R 1 ^7k*jfH^-efo3<ffc 

(5) X^t-NHC (-O) -^^HSK^&Sii^ R 1 J^T/t^/t^ 
* «g|^< > v^T* & S ft^t), 

(6) X-hmm.WT ^^y^Xh^Xmr jV^Xy^m^ : -o-. 
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— N (R 4 ) -N (R 4 ) C (=0) -C ( = 0) N (R 4 ) 
-S (O) n -, -N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) 

-C (=o) --e^$n^)S^J:oT^#^^b*^TV^^v^^, R'^m^- 

1 1. ^ (4) : 



Kt, X, R\ R 51 *3J;I^R 6 «W*iIl 0 IrI CSr*Sr^-T] Tf^liS, 
12.^(5) : 



15 D£*k R 51 *5J:^R 6 mt#iIi o tlsj^*«i- 0 

R 1 \ R a \ R lc *5j;0-R ld tts ^ti^m^LX, 7K*Jg^\ XA'tf^fA' 




R 6 ( 4 ) 
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5 til% t < (4iS^©7 !J ^^/i/*^;H, *fc(lgm^U< H;ifi©7/v 

IIU 5£:R la — X\ R lb — X\ R 1 c — X \ *3 £t>*R 1 d — X d ^S£tL5S 
©5^30»±;3SPII*{C7k*ilS ; f-t3&5rittJ&<, R r \ R J \ R'\ 
ttR ld ^IiI©7M;Htfc5I^, *hfc-f-5X\ X\ X\ £fcteX d 

io «^:-c (=o) --e^stbSSiTfttJfevNo ] -es^tis, u#®ioib*&© 

13. R lb ^ HtL<ii#tI©^^n7;V^H, gm%L<fi«g 

14. R 1 '^, til) L < tttlt©^^ p 7/^/vS, fjtl)U<ii*S 

15. X b tf\^:-0-, -N (R 3 ) — NHC (=0) £fc& 

25 -C (=0) NH-T^^n5S-CfcS> ft Jfcg l 3 fEfc<D-f & b< «^r© 

16. X a £\ 5fc : _o-, -N (R 3 ) - N -NHC (=0) 

-C (=0) NH-^^ilSS-efcS, fflfJftgl 4fS«©^#J^L< te^£> 
K^y^fctt^fecEHiLTfF^^tLSifio 
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17. r&:R lc — X\ *5 ZXfiR 1 d — X d ^*^tl§S«^7K*^-efcS, 

18. 5£:R lc — X\ ^it^R ld — X d 1:-a$tL§a^ih}C7K*M^-efeS, 

19. 5£:R lc — X s , *3J:tj?R ld — X d ^*^^§»±^7}c*^-efeS, 

10 20. : R lc — X\ *5it5R ld — X d -e^$tL^^*^7k*JlT-efcS, 

21. S: R la ^J;nx a TS$^S^ £tT©V^*f^©t©-C&5 N ft 
15 : 

(ii) X a ^^:-0-, -C (=0) N (R 3 ) -S (O) „- % 

-s (o) 2 n (r 3 ) ^/ctt-c (=o) -r^^ii5i-efe5 0 

20 2 2. S: R la &£0X a Tife£tl5S^ TO^fWtjO^&S, ft 

^tb&m. : 

25 (ii) X a ^^:-0-, -C (=0) N (R 3 ) - % -S (O) 

-S (O) 2 N (R 3 ) £fc«-C (=o) -^t^has-cfeSo 

2 3. X a T*3t£tl5»\ ^ : -0--e^^flSS-Cfe5, !»^2 2fBic 
«fefcL< K7 -ytf &li- ft-ttb b CDgSI i: LTfP^£tl5S : 

2 4. »3fc®l 0-2 3 6DV^^-iSM©^fefcL<^(D7 D n K7 y 
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2 5. Rho *1--VM^m&&&irZte^&^j&£k1rzmtmmmMo 

2 6. Rh vm. i &m&&&r&4k&bi>K fi*gf i ffl«©5£ (i) -e 

5 5 s ft « 2 5 te<fe©S^m»o 

2 8. Rh ifPlWffitt^^i-?>{b^^, !S*gC2f3li<7)5£ (2) T? 
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